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The study attempted to determine if there is a relationship between user’s psychological 
personality types, measured by the Myers Briggs Type Indicator® (MBTI®) and distinct 
measures of usability measured by the Software Usability Measurement Inventory 
(SUMI). The study was expected to provide an answer to the following basic research 
question: When interacting with a typical user interface, do different users perceive 
usability differently? Specific hypotheses were formulated to answer this research 
question. Hypotheses were tested to determine if there was any statistically significant 
relationship between specific MBTI® personality types and individual measure of 
usability as measured by the SUMI. 
 
Each hypothesis was tested using ANOVA analysis in two ways. The 16 MBTI® 
types were condensed together using two letters of the full MBTI® type. First, the 
data was grouped by MBTI® function pair: STs, SFs, NFs and NTs, then by 
Keirsey temperament: SJs, SPs, NFs and NTs. By grouping data, the effects of 
small numbers of certain individual types from the sample should be minimized. 
 
When grouping by MBTI® function pair statistical analysis indicated all six 
hypotheses were supported, indicating no significant relationship between 
personality type as measured by the MBTI®, and usability as measured by the 
SUMI in this sample.  When grouping by Keirsey temperament, statistical 
analysis indicated five hypotheses were supported, indicating no significant 
relationship between personality type as measured by the MBTI®, and usability as 
measured by the SUMI in this sample. Data analysis showed a significant relation 
between MBTI® personality type and the SUMI sub-scale of Helpfulness in this 
sample.  
 
Since only a limited relationship was found between MBTI® types and SUMI usability 
scales, developers may need to rethink the process of including individual differences as 
a component of interface design, at least based on personality. However, this study used 
only one measure of personality- the MBTI®. Different personality measures could offer 
different results. Finally, this research provided another analysis of how the typical 
computer user envisions usability and provides a basic summary of usability scales by 
personality MBTI® types. 
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Chapter 1 
 
Introduction 
 
 
Problem Statement and Goal 
 
 
Problem Statement 
Arriving at a thorough understanding of the user is crucial to the development of 
any computer interface. It is the goal of human-computer interaction (HCI) professionals 
to understand users and create the best possible user experience, by improving the 
interactive relationship between users and computers (Sharp, Rogers and Preece, 2007; 
Shneiderman and Plaisant, 2009; Nielsen, 1993). The Usability Professionals Association 
(UPA) notes a number of benefits for developers in providing a positive user experience.  
Some of these include: increased productivity, decreased training costs, increased sales, 
reduced development costs and increased customer satisfaction. Constabile (2001) 
concurs adding that the main benefits are directly related to system functionality 
including savings in repair efforts and general improvements in user satisfaction. 
Usability, in the information systems context, generally refers to how humans 
interact with computers, and how effective that process is.  Nielsen (1993, p. 26) 
describes usability as “the question of whether the system is good enough to satisfy all 
the needs and requirements of the users and other potential stakeholders…,” and notes 
requirements for a good interface as being easy to learn, efficient, easy to remember, 
contains few errors, satisfying, and pleasing. Arriving at a thorough understanding of the 
users and their tasks is the basis for human-computer interaction research and is crucial to 
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the design process of any information system (Shneiderman and Plaisant, 2009). By 
studying the behaviors of users, systems can be better designed to fit users’ needs. 
In today’s global marketplace, software products are being designed to appeal to a 
wider and more diversified market. Relating to the user has never been more important. 
To achieve the ultimate goal of universal usability, where all individuals have access to 
computer resources (Shneiderman, 2000), requires an extraordinary commitment of 
human factors researchers, attempting to identify the characteristics and behaviors of 
typical computer users. “People are not the same. Individuals vary in many ways, and 
these differences can have implications for their technology needs” (Rosson and Carroll 
2002, p. 16). By identifying each user’s individual differences, practitioners can develop 
computer systems that are better suited to their users.  
Research suggests that a number of psychological factors can affect the human-
computer relationship, including cognitive factors, motor factors, perceptual and 
behavioral factors (Card, Moran, and Newell, 1983; Carroll, 1997; Olson and Olson, 
2003) Also, more attention has been given to psychological factors relating to individual 
differences in the literature (Orr, Allen and Poindexter, 2001; Thatcher and Perrewe, 
2002; Hills and Argyle, 2003; DeYoung and Spence, 2004; Clemmensen, T., 2003). 
One source of individual differences among computer users is the user’s 
personality and how it can affect the user-interface relationship. Pocius (1991) suggests 
that, in addition to providing support for identifying potential programmers’ career 
choices and aptitude, the identification of personality traits can improve the human-
computer interaction, by recognizing ways that a task or interface can be altered to better 
accommodate different users. While researchers agree that personality plays a role in 
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human-computer interaction, there is much disagreement on exactly what that role may 
be (Karsvall, 2002; Abrahamian, Weinberg, Grady, and Stanton, 2004; Fuchs, 2001).  A 
thorough study of these characteristics may lead to a deeper understanding of the user’s 
behavior, a primary goal of HCI.   
One theoretical perspective for better classifying users based on personality was 
proposed by Carl Jung, a pioneer in the field of analytical psychology. Jung (1921/1971) 
suggested that people can be categorized into specific personality types, based on how a 
person relates to the world around them. Jung theorized that apparent random behavior is 
actually orderly and consistent, and each person has predisposed preferences for one 
preference or another in each functional area. 
According to Jung, the four functions of the mind are divided into two opposing 
functions:  Thinking or Feeling, and Sensation or Intuition. These functions are described 
as opposites to each other: Thinking as opposed to Feeling, and Sensing as opposed to 
Intuition. Each person has a natural preference for one or the other. In addition, Jung also 
noted that a person seems to prefer the internal world, or Introversion, or the external 
world, or Extraversion (Jung, 1921/1971). 
Building upon Jung’s work, Isabel Briggs Myers (1962) and her mother, 
Katherine Cook Briggs developed the Myers-Briggs Type Indicator (MBTI®) to classify 
individuals by four distinct bipolar personality dimensions: Introversion-Extraversion 
 (I-E), Sensing-Intuitive (S-N), Thinking-Feeling (T-F), and Judging-Perceiving (J-P). 
Strongly based in Jungian typology, the MBTI® is widely used around the world. 
According to Consulting Psychologists Press, the owner of the MBTI®, the test is 
particularly popular in the business community, where 89% of the Fortune 100 firms use 
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the test in some form. There is a large body of empirical work that supports the use of 
MBTI® in a variety of psychological uses in non-clinical settings (Hammer, 1996; 
McCaulley, Quenk and Hammer, 1998). 
The MBTI® was first proposed by Shneiderman (1980) as appropriate for use in 
the human-computer interaction area. Pocius (1991) challenged this suggestion by 
summarizing previous research studying personality and determined there was little or no 
correlation between Jungian psychological types and computer-related aptitudes and 
attitudes. However, this research also showed mixed results relating to certain dimensions 
of the MBTI® and user behavior.  
 Whitley (1996) later disputed those findings, arguing that Pocius’s (1991) work 
had a number of significant methodological problems and questionable conclusions and 
should not be used for the basis of dismissing personality as a valid psychology 
measurement tool. Results provided some support for the theory of psychological type 
and suggested further research in this area (Whitley, 1996; Ludford and Terveen, 2003, 
Cecil, 2009).  
Psychology and Usability 
A variety of methods to measure usability have been proposed that draw on 
different psychological concepts. Usability evaluations can include heuristic evaluations, 
guidelines review, inspections and walkthroughs, formal usability inspections, and 
surveys (Shneiderman and Plaisant, 2009). One evaluation method consists of using 
questionnaires to evaluate the usability of an interface (Kirakowski, 2003; Sharp, Rogers 
and Preece, 2007).  
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Questionnaires offer some compelling advantages as tools in usability research.  
The biggest advantage is that questionnaires give direct feedback from the user. Another 
substantial advantage is that questionnaires are independent of the system that they were 
employed to measure. Also, questionnaires are quick and cost effective to administer and 
score (Kirakowski, 2003 Sharp, Rogers and Preece, 2007; Shneiderman and Plaisant, 
2009).  
This study used the Software Usability Measurement Inventory (SUMI) to 
measure usability. The SUMI is a questionnaire designed to measure users’ perception of 
the usability of software. The SUMI measures usability using a score on a standardized 
scale giving a numeric usability rating. More importantly, the SUMI measures usability 
using five sub-scales: affect, efficiency, learnability, helpfulness, and control. The SUMI 
is very flexible and can be used to evaluate virtually any software product. The SUMI is 
supported by a large database of usability profiles for a number of different types of 
applications, allowing developers the ability to compare their software product to similar 
applications in the marketplace (Kirakowski and Corbett, 1993; Kirakowski, 2003). 
 
Goal  
Prior research has shown that certain personality characteristics influence the 
users’ preferences for certain graphical interface designs (Fuchs, 2001; Karsvall, 2002). 
While this research is encouraging, it offers little conclusive evidence and requires 
additional study. The goal of this research was to determine if there is a relationship 
between user’s psychological personality types, measured by the MBTI® and distinct 
measures of usability measured by the SUMI. To better understand how individual 
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differences influence the use of information technology, this research proposed to 
determine if there is a correlation between different user’s personality type and the 
components of measured usability.  
The study was expected to provide an answer to the following basic research 
question: When interacting with a typical user interface, do users perceive usability 
differently? The formulation of the primary research hypotheses were stated in relation to 
the independent variables, in this case, the MBTI® preferences. 
Relevance and Significance 
 
Human-computer interaction is an emerging area of computer science and 
remains a relevant area for IS research. Improving usability has evolved as a primary 
design goal of the human-computer interaction field. While many approaches to 
improving usability have been proposed, there is significant theoretical support using 
psychology to address human-computer interaction issues (Shneiderman, 1980; Card, 
Moran, and Newell, 1983; Clemmensen, 2003; Olson, and Olson, 2003).  
 The psychology of the human-computer interface is primarily individual 
psychology (Card, Moran and Newell, 1983; Shneiderman, 1980) studying the behavior 
of humans interacting with a non-human interface (the computer). Usability research 
generally attempts to measure the system and the actual tasks that users must perform in 
order to use the system (Mayhew, 1999; Rubin and Chisnell, 2008). Most prior studies 
have focused on broad technology uses instead of concentrating on individualized, 
specific task-related use (Ludford and Turveen, 2003). This study attempted to study how 
individuals interpret usability when performing specific tasks using computer interfaces.  
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The goal of predicting individual user behavior lead to the development of 
personality tests which propose to measure a person’s core values. Many researchers 
believe that personality plays a significant role in human-computer interaction and 
identifies an important cause of individual differences among computer users (Karsvall, 
2002; Fuchs, 2001; Abrahamian, Weinberg, Grady and Stanton, 2004). This is significant 
because there seems to be a good amount of literature that supports using user 
characteristics in measuring different perspectives of usability (Nielsen, 1993). Also, 
there is a good deal of research that indicates that there is evidence that personality 
dimensions affect the interaction between humans and computers (Pocius, 1991; Whitley, 
1996). These personality dimensions also interact with one another to identify a person’s 
distinct personality type. 
Prior research has related personality to a number of psychological aspects of the 
user. There is evidence to suggest that personality can affect a users’ aptitude, attitudes, 
and behavior while working with computers (Whitley, 1996; Orr, Allen and Poindexter, 
2001).  Hansberger, Henley, and McCarley (1996) proposed a relationship between 
personality, and levels of comfort and anxiety. Computer self-efficacy (Thatcher and 
Perrewe, 2002) and cognitive abilities (Chalmers, 2003) are also shown to be affected by 
users’ personality traits. 
Much of the past research work dealing with personality and human-computer 
interaction has been focused on computer programming and the programmer’s individual 
personality. There is significant evidence within this research, that important differences 
in personalities exist between IS employees and the general population (Capretz, 2002; 
Cunha, and Greathead, 2007; Galpin, Sanders and Chen, 2007). While this information is 
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useful for recruiting employees, training, etc., it provides no information about the typical 
computer user. Since most application software is written for a more general audience, 
this research is of limited use. No researcher has provided personality research on a large 
group of “average” users.   
Karsvall (2002) offered evidence that specific personality factors, mainly, 
Introversion and Extraversion, play a significant role in users’ preferences for certain 
interface designs and support the theory that users prefer to interact with interfaces that 
are consistent with their own personality. Ludford and Turveen (2003) concurred, 
suggesting that personality preferences (as measured by MBTI®) influences how users 
approach computer tasks and that different user types will perform similar tasks 
differently. These works are particularly significant because it specifically addresses the 
role that personality can play in the usability assessment of software products. 
Bishop-Clark, Dietz-Uhler and Fisher (2006-2007) concur with these opinions 
and suggest that while their research showed little relationship between MBTI® 
personality type and student performance, several factors influenced overall satisfaction 
with the web-based course evaluations in this study.  Specifically, the sensing-thinkers 
approached the evaluations of satisfaction very differently than the intuitive-feelers in 
this particular study.  
It is hoped that this research will help to better prepare designers by providing 
another perspective in understanding the user. Individual differences represent one of the 
greatest challenges to designers in providing a universal usability experience that will 
satisfy all users. 
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Barriers and Issues 
 
One of the most difficult parts of this research was be to adequately define the 
aspects of usability to be tested. Usability is a complex and constantly evolving concept. 
While there are many studies that contribute to the knowledge of usability (Nielsen, 
1993; Dumas and Redish, 1999; Mayhew, 1999; Costabile, 2001; Carroll, 2001;  
Leventhal and Barnes, 2008; and Lindgaard, (2009).  No one universal measure or 
definition of usability has been derived or agreed upon by the information systems 
community. A variety of approaches to measuring usability have been proposed in the 
academic literature. Some of the approaches are: heuristic evaluation, guideline reviews, 
pluralistic walkthroughs, consistency inspections, standards inspections, cognitive 
walkthroughs, formal usability inspections, and feature inspections (Nielsen, 1994; 
Shneiderman, and Plaisant, 2009; Dumas and Redish, 1999; Kuniavsky, 2003; Wixon, 
2003). While each approach has advantages, it will not be possible to employ them all in 
a single study.  Evaluations must rely on only one or two measures. 
 
 Frokjaer, Hertzum, and Hornbaek (2000) suggest for usability studies to be valid, 
all dimensions of usability should be tested.  Since no standard list of dimensions have 
been universally accepted, this study used the best available definitions of usability and 
select an instrument that will focus on defined dimensions of efficiency, affect, 
helpfulness, control, and learnability (Kirakowski and Corbett, 1993). 
This type of research required the administration of survey-type instruments to a 
group of subjects. Two different measurement instruments were proposed: the MBTI® 
and the SUMI.  Both of these testing instruments are “self-reporting” instruments, where 
the user records the answers on a standardized test sheet. These tests are dependent on the 
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user to make a subjective judgment for each answer. This could have been a potential 
problem since the user could intentionally bias the results. While some inherent bias was 
expected and could not be completely prevented, the integrity, reliability, and validity of 
the testing instruments chosen were expected to minimize the chances of invalid results. 
Also, since the study is limited to one corporate setting, findings may limit the 
generalization and the statistical inferences of the findings.   
 
Research Questions 
 
The study was expected to provide an answer to the following basic research 
question: When interacting with a typical user interface, do users perceive usability 
differently? More specifically, do users with personality types identified by the MBTI®, 
perceive usability directly when measured by the SUMI instrument? 
Hypotheses 
1. There will be no statistically significant relationship between specific MBTI® 
personality types and affect, as measured by the SUMI. 
2. There will be no statistically significant relationship between specific MBTI® 
personality types and efficiency, as measured by the SUMI. 
3.  There will be no statistically significant relationship between specific MBTI® 
personality types and learnability, as measured by the SUMI. 
4.  There will be no statistically significant relationship between specific MBTI® 
personality types and helpfulness, as measured by the SUMI. 
5.  There will be no statistically significant relationship between specific MBTI® 
personality types and control, as measured by the SUMI. 
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6. There will be no statistically significant relationship between specific MBTI® 
personality types and overall usability, as measured by the SUMI. 
 
Definition of terms 
 
Human-Computer Interaction (HCI) – is a discipline concerned with the design, 
evaluation and implementation of interactive computing systems for human use and with 
the study of major phenomena surrounding them. (ACM-SIGCHI, 2010) 
  
Myers-Briggs Type Inventory (MBTI®) – refers to a specific personality test that identifies 
an individual’s psychological personality type based on Carl Jung's theory of personality 
preferences, later refined by Isabel Myers and Katharine Briggs. (Consulting 
Psychologists Press, 2010) 
 
Reliability – the extent to which an experiment, test, or measuring procedure yields the 
same results on repeated (Merriam-Webster Online Dictionary, 2010) 
 
Software Usability Measurement Inventory (SUMI) – refers to a questionnaire designed 
to measure the general usability of a software product, providing a global usability score 
and scores of five different subscales of usability including affect, efficiency, learnability, 
helpfulness and control. (Human Factors Research Group, University Cork Ireland, 
2010). 
 
Usability – refers to the qualities of a product that is effective, efficient and offers good 
user satisfaction (International Organization for Standards, 1998) 
 
Validity – a measure of accuracy, the extent to which a testing instrument measures what 
it purports to measure (Myers et al. 1998) 
 
 
Summary 
 
In this chapter, an introduction of the research relating to this study was identified 
and described. The chapter began with the identification of the problem statement and 
research goal. Next, the relevance and significance, along with barriers and other issues 
of the study was discussed. Research questions were identified and hypotheses were 
presented.  Finally, the chapter concluded with a definition of terms. 
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Chapter 2 
 
Review of Literature 
 
 
This work encompasses several fields and there is a significant body of 
knowledge in several areas upon which this research is built. The literature review has 
been conducted to investigate the published studies of personality and usability. The 
journal articles have been drawn from a number of publications including: Computers in 
Human Behavior, Journal of Psychological Type, Communications of the ACM, MIS 
Quarterly, IEEE Computer, and Journal of End User Computer.  Also included are 
various conference proceedings of note. In addition, a number of textbooks and Internet 
resources have been examined for this review. 
  A reasonable starting point would be an examination of the psychological and 
theoretical issues and the role they play in this research. The psychology of human-
computer interaction will be examined with an emphasis on usability issues. Next, the 
pioneering work with personality types of Carl Jung will be examined. Finally, the 
Myers-Briggs Type Indicator (MBTI®) will be examined in detail. Next, a discussion of 
usability follows. Finally, the Software Usability Measurement Indicator (SUMI) will be 
introduced.   
 
The Psychology of Human-Computer Interaction 
Human-computer interaction (HCI) is a vast interdisciplinary field encompassing 
computer science, cognitive psychology, social psychology, with the ultimate goal of 
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making computer systems more useful. Specifically, it is the goal of human-computer 
interaction (HCI) to understand users and create the best possible user experience, by 
improving the interactive relationship between users and computers (Karat, J. and Karat, 
C., 2003; Sharp, Rogers, and. Preece, 2007; Grudin, 2008; Shneiderman and Plaisant, 
2009).  
As early as the 1970s, the human factors approach was beginning to develop into 
a major aspect of the field of software development. Researchers have suggested that 
psychology plays a huge role in HCI (Card, Moran, and Newell, 1983; Shneiderman and 
Plaisant, 2009). Throughout the 1970s and early 1980s a behavioral approach to 
understanding software design and interactive systems was being formed. By the end of 
the 1980s, a body of research related to the psychology of software development was 
emerging (Shneiderman and Plaisant, 2009).  
A promising early theory modeling the user was called the model human 
processor. This engineering model offered a method for analyzing routine human-
computer interactions, and to provide a basis to make quantitative predictions about user 
performance.  This model was further developed into a set of predictive models called 
Goals, Operators, Methods and Selection (GOMS), a method widely discussed in the 
academic literature.  In the GOMS method, goals refer to the specific goals that a user is 
trying to accomplish. Operations are devices which a user employs to achieve the goal. 
Methods are the sequences of operations to accomplish a goal that are grouped together. 
Selection refers to the use of a set of selection rules to make decisions about which 
methods to use (Card, Moran and Newell, 1983).  
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Cognitive research and psychological principles provided the early framework for 
HCI research. Cognition refers to the mental process of knowing, which includes 
awareness, perception, reasoning, judging, and imagining. Cognitive and perceptual 
abilities of the users also include motor skills, perceptual cognitive systems, and both 
working and long-term memory. HCI also encompasses interface design, system 
communications and an ultimate design focus on the end-user (Shneiderman and Plaisant, 
2009). 
Computer skills require diverse human, perceptual, cognitive and motor abilities. 
Cognitive research provides a significant benefit to HCI research by offering an 
explanation of the capabilities and limitations of the users, in terms of computer tasks. 
While many researchers focused on the cognitive variables of knowledge and intellectual 
capabilities, Clemmensen (2003) noted that there have been surprisingly few studies 
relating to the affective and motivational variables suggested by Card et al. (1983). 
 By the 1990’s, researchers began to develop a behavioral approach including 
what users do, how they interact with interfaces, etc. Donald Norman (1990) applied 
psychology of perception, attention, memory, and motor control to the HCI discipline. 
This type of research resulted in applying psychological process as perception, attention, 
and memory directly to the design of human-computer interfaces. This approach focused 
on a totally human-centered approach to design rather than the technology of an interface 
or product driving the design. 
Preece et al. (1994) and Sharp, Rogers and Preece (2009), identified system 
constraints and functionality, task factors, environmental factors, comfort factors, health 
and safety factors, productivity factors, organizational factors as being the primary 
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components of HCI. While this model addresses the main HCI components, the authors 
also recognized that motivation, enjoyment, satisfaction, personality, and prior 
experiences of the user are important to the study of HCI. The “Human Component” is 
concerned with demographics, physical or motor skills, cognitive issues, ergonomic 
issues, and emotional issues (or affect). 
In addition to basic psychological factors, the field of HCI has broadened to 
include a concentration on real-world applications. “HCI research has expanded beyond 
its roots in the cognitive processes of individual users to include social and organizational 
processes involved in computer usage in real environments as well as the users in 
collaboration” (Olson and Olson, 2003, p.491).Comments and thought on the reprinting 
of a classic article of Brian Shakel, summarizes future directions of HCI assessing 
contributions to the field of HCI, as well as, offering some current insight to somewhat 
dated thoughts: 
Today’s users are technologically savvy. Without explicitly 
‘‘requiring” particular features, looks, or usability levels, they do expect 
to be able to pick up, install, and use devices and software 
applications without fuss, without special training, and without 
the need to call. (Lindgaard, 2009, p.351 ). 
 
Karat and Karat (2003) identified four trends taking place over the last twenty 
years within the field of HCI: (1) focus of HCI moved from interface to interaction (2) 
speed of changes in technology has increased from slow to rapid (3) population impacted 
by technology has increased to include almost everyone and (4) focus of role of 
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technology broadened from focusing only on productivity in office work to include a 
more broad range of use. Other trends have impacted the field of HCI as well. The 
development and widespread acceptance of the graphical user interface caused a dramatic 
shift in HCI research. Although the initial interfaces were somewhat controversial due to 
increased complexity and more interface code, these interfaces were becoming widely 
popular with consumers. In addition, with the introduction of the Internet, IT 
professionals were tasked with providing web-based interfaces for a whole new set of 
applications including e-commerce, online shopping, etc. Since most early interface 
research was focused on expert use, practitioners were faced designing for first-time 
users (Grudin, 2008). 
 One of the outcomes related to these trends is the emergence of usability as a 
science of design. Traditional design was approached from a distinctly mechanical point 
of view. Usability takes a different approach, focusing on the cognitive and social aspects 
of computer users. The needs, abilities and preferences of users became the driving force 
behind the design of computers and software. Shneiderman (2009 & Plaisant, p.62) 
suggests that design: 
 
 
.. should begin with an understanding of the intended users, including 
population profiles that reflect their age, gender, physical and cognitive 
abilities, education, cultural or ethnic backgrounds, training, motivation, 
goals and personality. 
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HCI topics were appearing in the curriculum of computer science departments 
around the country (Grudin, 2008). While HCI research has since become relatively well 
integrated within the field of computer science, it remains a dynamic and emerging 
discipline (Carroll, 2001; Scholtz, and Morse, 2003; Sharp, Rogers, and Preece, 2007). 
Early research was focused in two primary areas:  methods, and software.  
Methods research was primarily interested in identifying techniques to achieve better 
usability. Software research was primarily interested in inventing and identifying new 
interface concepts and techniques to make better, more powerful systems.  These two 
approaches resulted in the creation of user-centered software development. 
Usability engineering refers to the process of the development of software and 
systems, based on user-centered design principles that involve the user throughout the 
entire development process. The concept of usability engineering was detailed to the 
information systems community by usability expert Jakob Nielsen (1993). This concept 
resulted in usability emerging as a science of design (Karat, and Karat, 2003; Folmer, and 
Bosch, 2004; Holzinger, 2005; Juristo, Moreno, and Sanchez-Segura, 2007). Usability 
engineering is a methodical approach to produce a user interface that fulfills the user’s 
needs and desires.  
Defining usability, incorporating its use in the software development lifecycle, 
and providing a tangible set of usability heuristics to serve as guidelines for developers, 
are key components of usability engineering. Usability engineering requires that iterative 
development take place by adhering to measurable objectives; broadening the scope of 
design to include user participation; while offering a cost-effective benefit. Usability 
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evaluations and usability testing methods are also key components of usability 
engineering (Nielsen, 1993; Dumas, 2003; Wixon, 2003; Rubin and Chisnell, 2008). 
Mayhew (1994) followed other researchers (Card et al. 1983) by suggesting that 
usability can only occur if it extends throughout the entire software development process, 
calling this the Usability Engineering Lifecycle.  The Usability Engineering Lifecycle 
includes a number of usability tasks in a particular order during the development process.  
These types of tasks include: structured usability requirements analysis tasks, explicit 
usability goal setting tasks, a top-down approach to user interface design tasks, and 
objective usability evaluation goals. Each of these types of tasks is explicitly driven by 
the usability goals and requirements analysis.  
These types of usability tasks require user involvement at every level.  A detailed 
user-analysis is necessary to gain an understanding of the user’s needs and objectives.  
Each user possesses different traits and characteristics. By understanding these individual 
characteristics, designers can develop better and more efficient systems, that are better 
suited to their potential end-users.  However, Rubin and Chisnell (2008) point out that 
due to time, money, and other constraints, it is impossible to test every possible user task 
in an application. The authors propose limiting tasks to a representative sample of the 
applications functions using a simple method, using prioritization. Tasks can be 
prioritized by frequency (most frequently performed tasks); prioritized by criticality 
(tasks that are the most important); prioritized by vulnerability (tasks that could cause 
potential problems); and prioritized by readiness (tasks that are currently available). The 
authors propose that this method of prioritizing tasks will result in a reasonable 
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representative sample.  This should assure that the evaluation will be manageable and 
meet the test objectives as well. 
The world’s population is quite diverse. Individual differences, such as 
personality, cognitive style, locus of control, learning style and individual demographics 
such as age, gender, education, cultural background, as well as the level of IT experience 
and knowledge, can all affect the perceptions and abilities of the end-user. Dillon and 
Watson (1996) suggested by characterizing users based on individual differences, 
research could identify a stable set of characteristics that would offer substantial benefit 
to HCI developers. These characteristics would offer a great deal of predictive power to 
designers of interface systems by offering a way of better understanding users.  
One of the most interesting theories to be applied to the field of HCI is the theory 
of psychological type. Psychological type theory is a way to explain how individuals 
perceive their environment differently and how they naturally react to them. Knowledge 
of an individual's psychological type preference can have great benefits in understanding 
and interpreting human behavior. In this case, psychological type research can be very 
valuable in gaining a deeper understanding of the user—a primary goal of the field of 
human-computer interaction. 
The Work of Carl Jung 
The first work on psychological type was pioneered by Swiss researcher and 
psychiatrist, Carl Jung. Jung proposed that a person exhibits predictable preferences in 
the way they use their minds. The underlying assumption of type theory is that a person’s 
core values are the most accurate predictors of needs and behaviors. A person’s 
preferences influence the way they use their mind to gather and process information.  
  
23
These preferences also influence the way they like to work, what motivates them and 
how they are satisfied (Jung, 1921/1971). Jung referred to these preferences as functions 
and attitudes of consciousness. The functions relate to the ways that a person views 
reality and how a person directs their mental activities toward different goals. These 
functions are Sensation, Intuition, Thinking, and Feeling.   
Jung (1921/1971) expressed each of these functions as pairs of opposites. 
Sensation opposed to Intuition, Thinking opposed to Feeling. Each person has one 
function characterized as dominant, the opposite function characterized as auxiliary.  
Jung believed that whichever function is dominant in the conscious mind, the opposite 
function will tend to be repressed and represented in the unconscious mind. 
Sensation and Intuition are related to perceiving or non-rational function. The 
Sensing function deals with what is immediate and real. The Intuition function deals with 
what is imaginative and possible. The Sensing/Intuition scale measures how a person 
takes in information or how information is handled. Sensing types prefer to achieve 
perception by using their senses, preferring the realistic and practical. Conversely, 
intuitive types prefer to achieve perception by focusing on the more abstract, visualizing 
more than what is visible or concrete (Myers et al. 1998). 
Thinking and Feeling are related to the judging or rational functions. While both 
functions seek a rational order of things, how a person approaches this goal is different.  
The Thinking function uses non-personal logic. The Feeling function seeks the creation 
and balance of harmony among values. The Thinking/Feeling dimension measures how 
decisions about information (judgment) are made. Thinking types prefer to be more 
objective and base decisions on logical effort and impersonal facts, using analysis and 
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critical judgment. Feeling types prefer to be more subjective and personal about 
information, more insightful and attuned to the values of others (Myers et al. 1998). 
The attitudes of consciousness are related to the direction which a person 
concentrates his or her interest and energies. These attitudes are Introversion (where a 
person directs his or her interests and energies inwardly to subjective psychological 
experience) or Extraversion (where a person directs his or her interests and energies 
outwardly toward objects or other persons). The Extraversion/Introversion scale measures 
where people prefer to focus their attention. Extroverts are usually outgoing and prefer to 
be social. Introverts are more withdrawn and prefer the inner world of concepts and ideas 
(Myers et al. 1998). 
Following this logic, Jung (1971/1921) further outlined eight basic functions: 
Extraverts with dominant sensing, Introverts with dominant sensing, Extraverts with 
dominant intuition, Introverts with dominant intuition, Extraverts with dominant thinking, 
Introverts with dominant thinking, Extraverts with dominant feeling and Introverts with 
dominant feeling. 
The Myers-Briggs Type Indicator® 
Built upon the theories of Jung (1921/1971), Isabel Briggs Myers and her mother, 
Katharine Cook Briggs developed an instrument that measures personality preferences by 
classifying subjects into distinct groups. This test instrument is called the Myers-Briggs 
Type Indicator (MBTI®). The original groups in the MBTI® are based directly on Jung’s 
work, including the preferences of extraversion/introversion, sensing-intuition, and 
thinking-feeling. Extending Jung’s research, Myers added another dimension to the 
MBTI®, judgment-perception, which describes orientation or attitudes to the outside 
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world. The J/P dichotomy identifies which function the type uses in the Extraverted 
attitude (regardless of one’s preference for Extraversion or Introversion). A subject 
classified with a Judging (J) preference exhibits either Thinking or Feeling, whichever is 
preferred. A subject classified with a Perceiving (P) preference exhibits either Sensing or 
Intuition, whichever is preferred. In other words, the Judging (P) preference habitually 
uses the Judging functions(T or F) when interacting with the outside world. Judging types 
prefer decision making activities - planning and organizing using logical analysis to make 
decisions, and prefer to interact in a very structured mode. Alternately, the Perceiving 
preference habitually uses the Perceiving functions(S or N) when interacting with the 
outside world (Myers et al. 1998; Quenk, 2000). Perceptive types prefer to perceive what 
is occurring.  Perceptive types are more curious, and more open to new ideas and prefer 
an unstructured mode. The Judging/Perception scale is closely related and, often used in 
conjunction with, the Extraversion/Introversion scale (Myers et al. 1998). 
Myers (1980/1995) suggested that Jung’s(1921/1971) theory has some 
“overlooked” implications that refer to areas that Jung identified, but did not develop. 
These areas focus on both the auxiliary functions, as well as the dominant ones. Myers 
suggests that the presence of the auxiliary process is necessary for the development of the 
dominant process. The auxiliary function serves to balance the dominant function, 
between judgment and perception, and extraversion and introversion. Myers advises that 
good type development cannot be achieved without including these processes that fully 
portray people and explain people as they are. By including the auxiliary process, each of 
Jung’s types are split into two. 
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The MBTI® utilizes a bipolar scale, scoring each dimension as an integer falling 
between two opposite poles, with a defined midpoint. A numeric value is issued to each 
preference. The dominant preference is determined by which side of the midpoint the 
value falls. The further toward each of the poles, the stronger the relative strength of each 
preference, sometimes called the preference clarity index (PCI). The PCI indicates how 
clearly the user chooses one preference over its opposite (Myers et al. 1998). 
Although each person has a natural preference for one function or the other, all of 
the opposite functions are used by every individual at least some of the time (Myers et al. 
1998). People will generally follow their dominant preference and usually need a good 
reason, based on the situation or environment, to use the less-preferred function.  
Dynamic personality type is greater than the sum of all four preferences it 
encompasses.  A subject is identified by having one of the each of the four basic 
preferences, added together identifying a subject’s MBTI® type. Each subject is identified 
by the letter associated with each of the four preferences: E or I, S or N, T or F, and J or 
P.  Each subject is also classified by the combination of any of the four letters 
representing each category of preferences, or all of the preferences, resulting in 16 
possible type combinations. According to the theory of the MBTI®, each of the 16 types 
is considered to be unique and represents a specific collection of preferences (Myers et al. 
1998). Table 1 shows the type distributions of each type in the U.S. 
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Table 1.Population Distributions of the MBTI® in the U.S  
_____________________________________________________________ 
 
Population Group        MBTI® Psychological Type 
_____________________________________________________________ 
 
 ISTJ ISFJ INFJ INTJ 
Male 16.4 8.1 1.2 3.3 
Female 6.9 19.4 1.6 0.9 
Total 
Population 
11.6 13.8 1.5 2.1 
     
 ISTP ISFP INFP INTP 
Male 8.5 7.6 4.1 4.8 
Female 2.3 9.9 4.6 1.7 
Total 
Population 
5.4 8.8 4.4 3.3 
     
 ESTP ESFP ENFP ENTP 
Male 5.6 6.9 6.4 4.0 
Female 3.0 10.1 9.7 2.4 
Total 
Population 
4.3 8.5 8.1 3.2 
     
 ESTJ ESFJ ENFJ ENTJ 
Male 11.2 7.5 1.6 2.7 
Female 6.3 16.9 3.3 0.9 
Total 
Population 
8.7 12.3 2.5 1.8 
 
Source:  Myers and McCaulley, 1998 
_____________________________________________________________ 
  The resulting MBTI® type measures personality preferences (not traits), based 
on a person’s internal tendencies and has nothing to do with predicting abilities or 
performance.  All types are valid and psychologically healthy, with no one type being 
better than another (Quenk, 2000). For a more detailed analysis of the origins of type 
theory on which the MBTI® is based, see Jung (1921/1971). 
The type table is a useful tool for visualizing interactions of preference 
combinations in a structured way. The 16 types can be condensed together by the patterns 
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of dominant mental functions: STs, SFs, NFs and NTs. Isabel Myers et al. (1998) 
considered these four mental functions to be the most important of the possible groupings 
of the types. Further, these general “dominant” types are identified as either introverted 
or extraverted. Table 2 illustrates all 16 MBTI® types. For the purposes of this study, 
MBTI® preferences will be identified and the sample will be grouped by these dominant 
types (ST, SF, NF, and NT). 
Table 2.MBTI® Psychological Types 
_____________________________________________________________ 
 
        ST   SF        NF                        NT 
_____________________________________________________________ 
 
 
I 
N 
T 
R 
O 
V 
 
ISTJ 
 
 
ISFJ 
 
INFJ 
 
INTJ 
E 
R 
T 
S 
 
ISTP 
 
 
ISFP 
 
INFP 
 
INTP 
E 
X 
T 
R 
A 
V 
 
ESTP 
 
 
ESFP 
 
ENFP 
 
ENTP 
E 
R 
T 
S 
 
ESTJ 
 
ESFJ 
 
ENFJ 
 
ENTJ 
 
Source: Myers and McCaulley, 1985 
_____________________________________________________________ 
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The most up-to-date version (and consistently, most popular) of the MBTI® 
consists of a pencil and paper questionnaire having 93 items (Form M, first published in 
1998), based on a seventh grade reading level (See Appendix A). The test has many 
improvements over previous versions including: updated wording; improved reliability 
and validity; increased precision by utilizing item response theory; weighting of items 
based on a new national sample, elimination of items affected by respondent age and 
items showing gender differences; and quicker and more accurate scoring (Quenk, 2000). 
Scoring is performed by applying a series of scoring templates, acquired from Consulting 
Psychologists Press, to each individual scoring sheet. Scoring sheets identify the user’s 
four letter composite MBTI® type.  A two-page “profile” can be provided to each subject 
offering them an abbreviated summary of their MBTI® test results, designed to help them 
understand the results in a simple way. The profile is in an easy-to-read format and 
recommends seeking a qualified type professional for further interpretation. 
The MBTI® remains the most widely used assessment in the world for 
understanding psychological type, providing over 2 million assessments each year in the 
U.S. alone (CAPT, 2010). The MBTI® has also been used in a wide variety of cultures 
and is offered in many different languages including Anglicized and Australian English, 
Chinese, Danish, Dutch, European and Canadian French, German, Italian, Korean, 
Norwegian, Portuguese, Spanish, and Swedish. 
The construction and foundation of the MBTI® is dependent on certain underlying 
assumptions that make the MBTI® different than most other personality instruments.  
First and foremost, the MBTI® assumes that true preferences do exist, and that subjects 
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can be classified into categories that are based on their true type. Also, people can 
indicate their preferences (and the relative strength of those preferences) on a self-
reported instrument.  Each preference is indicated by making an either-or selection of two 
opposite dichotomized poles.  Each preference is equally valuable and neutral in regards 
to emotional health, intellectual functioning, and psychological adaptation. For example, 
a person with strong scores on Extraversion, does not imply that the person has a deficit 
on the Introversion pole.  Rather than measuring the strength of a person’s psychological 
traits, the MBTI®’s Preference Clarity Index (PCI) score indicates how clearly the person 
prefers the opposite poles of each dichotomy. And finally, the MBTI® measures 
psychological types, not traits. Most other instruments assume that subjects possess 
certain psychological traits. The MBTI® proposes to group people into categories in 
which they naturally belong (Myers et al. 1998). 
 Quenk (2000) identified several strengths and weaknesses of the MBTI® of 
interest to type professionals. The MBTI® has many strengths including: a strong 
theoretical base for understanding individual complexity; clients easily recognize types; 
simple questions adequately identify complex constructs; the test yields four 
psychometrically independent, unambiguous scales and the test requires only four 
measured constructs to provide broad-based results. Weaknesses of the MBTI® are 
generally few, but must be considered.  
The main weakness is that the MBTI® requires an adequate understanding of the 
theory needed to administer and interpret the test. Also, the MBTI® scales resemble trait 
measures and can be misinterpreted as personality traits. It is also possible, in clinical 
settings, that generally positive type descriptions can cause real psychological problems 
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to be overlooked. Finally, the 16 types are not measured directly.  It is the responsibility 
of the researcher or type professional administering the instrument to identify the specific 
type (Quenk, 2000). Type identification is accomplished with licensed scoring tools 
available from the publisher of the MBTI® - Consulting Psychologists’ Press. This tool is 
only available to qualified type professionals or qualified educational researchers.  
 
Reliability/Validity 
 In order to make reasonable assumptions based on test results, any psychological 
test must have acceptable measures of reliability and validity. Accurate measurements 
alone do not ensure an experiment is valid or reliable.   
Reliability can be defined as a measure of stability; the extent to which a measure 
will give the same score to a subject when the test is repeated at a different time or under 
different conditions. Reliability estimates usually take two forms. The first measure of 
reliability is internal consistency, regarding how consistently respondents answer the 
items on a given scale. Internal consistencies are measured using split-half reliability and 
coefficient alpha measures. In the case of the MBTI®, reliability measures have been 
impressive. 
Split-half reliability consists of splitting the sample into two halves and 
comparing the parts with each other. Using a Form G national sample, split-half  
reliabilities range from .82 to .86. Form M split-half data is provided for both logical and 
consecutive values. Logical split-half reliabilities range from .90 to.92. Consecutive split-
half reliabilities range from .89 to.92. The MBTI® also allows the comparison of different 
parts, including word pairs and phrases. When using these measures, correlations 
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improve to between .90 and .94. Coefficient alpha represents the average of all item 
correlations. Combined test samples showed internal consistency based on coefficient 
alpha from .91 to .94. In summary, the Form M shows dramatic improvements in 
reliability over the earlier Form G (Myers et al. 1998).   
The second form of reliability is test-retest consistency, or the replication of 
similar test results over time. Test-retest reliability estimates for continuous scores, are 
quite good, ranging from .77 to .84 for retest period less than nine months (Bents and 
Wierschke, 1996) When examining scores with retests greater than nine months, the 
correlations drop to a range from .70 to a low of .59. The T-F is lowest of the scales, as 
Myers predicts (Myers et al. 1998; Johnson, 1992).     
Validity can be defined as a measure of accuracy, the extent to which a testing 
instrument measures what it purports to measure.  Prior measures of validity have also 
been impressive. Research has focused on validity of the four preference scales and the 
validity of the overall type.  There are two basic techniques for assessing the construct 
validity of the MBTI®. The first technique is exploratory factor analysis. Exploratory 
factor analysis produces a four-factor structure and compares it to the hypothesized 
structure to see how closely they match. Myers et al. (1998) lists a number of studies that 
have been conducted that have produced results virtually identical to the hypothesized 
values. 
Confirmatory factor analyses are the other basic techniques used for assessing 
construct validity. In confirmatory analyses, a specific structural model is compared to 
the data. Confirmatory analyses are the most reliable when used to compare competing 
models with the MBTI®. Correlations of the four scales with scales from other 
  
33
instruments also shows strong support for validity.  Results for confirmatory analyses are 
similar to those of exploratory studies.  A number of analyses have demonstrated close 
correspondence with hypothesized values of the four-factor structure. Taken together, 
these two techniques provide strong evidence of construct validity for the four factor 
structures of the MBTI® (Myers et al. 1998).   
 Validity studies using overall types are much more complex. While a detailed 
review is outside the scope of this research, Hammer (1996); Thompson and Borrello 
(1996); Myers et al. (1998); and Capraro and Capraro (2002) provide a more detailed 
summary of validity of whole type and type dynamics, as well as a detailed summary of a 
number of assessment studies. Recently published a supplement to the classic Myers, 
McCalluey, Quenk and Hammer (1998) guide to the MBTI®, and have provided more 
recent and more comprehensive details of the reliability and validity of the instrument 
(Schaubhut, Herk and Thompson, 2009). 
While previous versions of the MBTI® have shown impressive results in validity 
and reliability, the specific MBTI® Form M, introduced in 1998, has not been thoroughly 
examined in the literature as to reliability, validity etc. (Myers et al. 1998). In initial 
samples, Form M reliabilities are substantially improved over previous versions of the 
test and validity remains good. The previous versions of the MBTI® have been reviewed 
six times in Buros Institute’s Mental Measurements Yearbook. Form M has been 
reviewed in the fourteenth edition in 2001.  
Salter, Forney, and Evans (2005) presented evidence of stability of the MBTI® 
using two different approaches. Three different administrations of the MBTI® were 
examined, over a two year period, with a sample size of 231. The first approach used was 
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the longitudinal configural frequency analysis with categorical scores. Generalized theory 
was used with the Preference Clarity Indices (PCI) and continuous scores. Results of the 
studies are generally positive, showing statistically significant results of stability. The 
authors also contrast these findings with findings of other researchers regarding MBTI® 
reliability. For more details of reliability and validity studies of the MBTI®, see Hammer 
(1996) and Myers et al. (1998). 
While the reliability and validity data for the MBTI® are quite good; like any 
testing instrument, the MBTI® must be used with care to assure that it measures only 
what it is designed to measure. As stated above, the main ideas to remember are: that the 
MBTI® is a measure of personality tendencies, not personality traits; there are no right or 
wrong answers and no better or worse result; and the MBTI® does not identify 
psychological or emotional problems (Quenk, 2000). 
Practical Applications of the MBTI® 
One of the main goals Isabel Briggs had was to make personality type theory 
available to average people in a useful way (Briggs, 1995). Further, Briggs and Myers 
sought “to enable individuals to grow through an understanding and appreciation of 
individual differences in healthy personality and to enhance harmony and productivity 
among diverse groups,” by using Jung’s theory and offering the individual access to the 
benefits of type theory (Myers et al. 1998, p. xv). It appears that these goals have been 
met.  According to the Center for the Application of Psychological Type (2010), more 
than over 2 million people take the MBTI® each year. 
Personality type theory, and more specifically, the MBTI®, has been used in 
organizations, in multicultural settings, in counseling and psychotherapy, education and 
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in career counseling. The specific uses of MBTI® are quite diverse, including: team 
development; career exploration and assessment; conflict management; leadership and 
coaching; and selection and retention of employees.  
In the field of information systems, the MBTI® has been used in a number of 
studies to profile software developers and information technology professionals. In a 
number of studies, personality types among IT professionals were found to be 
significantly different than the general population showing predominantly 
introverted/sensing or extroverted/sensing, and far more introverted and thinking types 
than general population. Specifically, MBTI® preferences TJs, STs, and NTs were 
overrepresented and SFs and NFs were grossly underrepresented. The ISTJ, ISTP, ESTP 
and ETSJ types were very common in these studies, representing over 50% of the sample 
in one study (Capretz, 2002; Cunha, and Greathead, 2007; Galpin, Sanders and Chen, 
2007; Townsend, 2009).  Galpin, Sanders and Chen (2007) also provide a comprehensive 
summary of previous studies and provide even more detailed MBTI® profiles that appear 
among IT professionals. 
Karn and Cowling (2006) provide general data supporting prior research that each 
team member’s personality profile is an important fact to consider in the design of 
software engineering teams. This research also supports the majority view that strong 
diversity among software engineering teams is important.  Lewis and Smith (2008) agree 
with other researchers and support the idea of diversity in software engineering teams 
when choosing team members. The authors also support using the MBTI® as a tool to 
form software engineering teams, specifically focusing on the problem solving 
component among preferences. Given the domination of the ST preference in the IT field, 
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the author support the theory of zigzag process to improve team performance. People of a 
certain personality type will typically use the problem-solving style associated with that 
type. The zigzag process encourages team members to use other varying problem-solving 
styles, by zigzagging though the problem solving dimensions of the MBTI®, beginning 
with Sensing, moving to Intuition, then Thinking and ending with Feeling (Lewis and 
Smith, 2008).   
Another research study paired programming teams according to their MBTI® type 
and measured code productivity among different pair types. The groups that were more 
diverse in their respective type profiles were more successful as measured by higher 
productivity in code production. The authors note that “if two people, with no 
programming experience, who are alike in either their MBTI® dominant or auxiliary 
preferences, but not both (ST-SF, NT-NF, ST-NT, and SF-NF) are paired together, their 
productivity level will be significantly higher than that of any other MBTI® pair 
combination” (Choi, Deek and Im, 2007, p. 1122).  
 Shen et al. (2007) also concurs that the MBTI® can be a useful tool in forming 
engineering design teams. Team formation using MBTI® personality type, particularly 
the S-N dimension, and creativity and learning styles, can be very productive.  
Furthermore, the study (Shen et al. 2007) presents recommendations for a typical 
“successful” engineering design team, complementary sets of skills, managed by a strong 
leader type. 
Finally, there has been some recent work in the academic arena. Layman,  
Cornwell and Williams (2006) describe a study where a course-structured approach was 
used to improve the learning environment,  particularly structured around learning styles.  
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Undergraduate software engineering classes were laid out using a combination of the 
MBTI® and Felder-Silverman learning styles test. Courses were then designed to appeal 
to a broader variety of student and resulting data suggest the highest student evaluations 
in recent course history.  Townsend (2009) also reported similar results from a computer 
science classroom regarding personality types.  The author proposes that classroom 
techniques in IT disciplines need to be adapted for the typical IT student (predominantly 
Introverted types).  By doing this, these “shyer” types will be more willing to contribute 
to class discussions, and also further this behavior into the workplace. The author 
preformed a research study among Computer Science students and showed a significant 
difference between two groups of students where one group used traditional teaching 
groupware and another group that used groupware that was modified with more 
instructions and more customized features to engage Introverts (Townsend, 2009). 
The pioneering work of Isabel Myers is continuing. Many organizations have  
dedicated themselves to promoting the use of the MBTI® by providing education about 
and understanding of the MBTI® instrument; guidance for the appropriate and ethical use 
of the instrument; and guidelines for qualified administrators. Some of the more well-
known organizations are: The Myers and Briggs Foundation, the Center for Applications 
of Psychological Type (CAPT), the Association for Psychological Type (APT) and 
Consulting Psychologists Press (the owner and licensing agent for the MBTI®). The 
CAPT also houses the Isabel Briggs Myers Memorial Library, which has the largest 
single collection of works on the Myers-Briggs Type Indicator® in the world, including a 
reference bibliography consisting of over 11,000 entries (CAPT, 2010). 
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Usability 
The concept of usability comes directly from the discipline of HCI. Usability, in a 
general information systems context, refers to how a user interacts with a computer, and 
how easy that process is. Usability further describes whether a product is efficient, 
effective, and satisfying for those who use it. Usability can be defined as the question of 
whether a system is good enough to satisfy all the needs and requirements of the users.   
Usability can be a very confusing concept, making it difficult to specify and 
measure usability attributes. Seffah and Wetsker (2004) attributed this confusion mainly 
to the perspective of the person doing the usability evaluation. Usability is perceived 
differently by end-users, developers, manager, etc. Unfortunately, each group developed 
its own perception about usability without the inputs of the other groups. This resulted in 
the proliferation of usability definitions currently being used in the information systems 
community.  
Usability was born out of human factors research using advanced technologies of 
World War II.  One of the first academic authors in the human-computer interaction field 
to discuss usability in detail was Shackel (1991). Shackel described usability as having 
two components – a subjective component, relative to the users of the system and an 
objective component. Acceptance of the product was the author’s highest concept. 
Shackel suggested a definition of usability that requires a system that is easy and 
effective to a specific range of users, specific tasks and a specific scenario. With this in 
mind, Shackel suggest that usability should be measured by its operational criterion 
across four dimensions – effectiveness, learnability, flexibility, and attitude.  
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A usable system is one that is easy to learn, efficient, easy to remember, contains 
few errors and is satisfying to use (Nielsen, 1993). Nielsen also suggested that usability 
involves more than just getting to know the user, but also by understanding the user’s 
characteristics, performing a task and functional analysis, and analyzing how the user 
evolves. While usability can be quite difficult to define, many researchers have offered 
slightly differing definitions of usability. The term usability depends greatly on the 
context in which it is used, or the specific researcher’s goals and objectives.  
Rubin and Chisnell (2008) offer a very basic description of a usable product or 
service.  The authors suggest that, for a product or service to be usable:  “The user can do 
what he or she wants to do the way he or she expects to be able to do it, without 
hindrance, hesitation, or questions”.  They further suggest that usability must address the 
“absence of frustration” in using a particular product. The authors summarize usability by 
noting that a usable product or service must have the following attributes: usefulness, 
efficiency, effectiveness, learnability, satisfaction, and accessibility. 
Shneiderman (1980), in discussing the psychology of software development, 
suggested that computer systems interfaces and software should be designed and 
developed reflecting the needs, abilities, and preferences of their ultimate users. This is 
one of the earliest texts that propose designing interactive systems requires at least some 
general knowledge of the end-user. While the specific term usability was not used, this 
research provides a basis for some of the earliest discussions of usability in the 
information systems context. 
Another perspective was offered by Redish and Dumas (1999). These authors 
offered a definition centered on users and users’ needs centered around four central ideas: 
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(1) usability means totally focusing on users; (2) people use products to be more 
productive; (3) users tend to be busy people trying to accomplish tasks; and (4) users 
decide when and if a product is easy to use.  
Seffah, Gulliksen, and Desmarais (2006) suggest that usability should be 
described in terms of an ongoing occurrence throughout the product’s lifecycle. Usability 
must be considered in the earliest stages of the design process, before any prototyping 
takes place. Mayhew suggests that usability cannot be achieved without a structured 
approach in each stage of the development process including: requirements analysis, goal 
setting, detailed user interface design, and usability evaluation throughout each 
consecutive iteration.  
 Seffah and Metzker (2004) also agreed with a structured user-oriented design 
process to achieve good usability. The authors argue that usability has not been 
adequately addressed in the software development process, due to haphazard user 
interface design skills. Knowledge to fully implement user-centered design is not 
available within most development teams. The authors also offered some best practices 
suggestions to resolve these issues. An appreciation for the user-centered design process 
can only be achieved by having tools and techniques that help developers acquire and 
share best practices within the software development community. 
Finally, Shneiderman (2000) suggests that usability must be universal. Therefore, 
universal usability only occurs when 90 % of all households must be successful users of 
information and communications services at least once a week. This is a daunting 
challenge to the information systems community. For universal usability to be achieved, 
certain specific challenges must be met. Universal usability requires that all web-based 
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and other services support a wide range of technologies, a diverse group of users and 
bridge the gap between users’ informational wants and needs. Shneiderman (2000) 
further suggests that segmentation strategies, such as designing for certain user 
characteristics like culture, skills, personality, etc., can help developers meet the 
challenge of the diversity of users.  
In an attempt to identify a universal definition of usability, the International 
Organization for Standards in Switzerland, addressed usability in the ISO 9241-11 
standard relating to ergonomic requirements for the office (International Organization for 
Standards, 1998).  ISO 9241-11 described usability as referring to the extent that a 
product can be used effectively, efficiently and with good user satisfaction within a 
certain context of use. While many specific standards with the HCI area have been added 
or updated, the more generic ISO 9241-11 has not been formally updated since 1998.  In 
a related standard, ISO 9126 (International Organization for Standards, 2000) also related 
usability specifically to software engineering, stating that usability is the capability of a 
software product to be understood, learned, used, and be attractive to the user, when used 
under specified conditions or stated another way, possessing the traits of learnability, 
operability, understandability, and attractiveness. Bevan (2001) presented a detailed 
summary of international standards related to HCI and usability and how they can be 
applied to information systems. 
For the purposes of this study, the definition of usability that is proposed by ISO 
9241, will be used. Usability of a product is effective, efficient, and offers good user 
satisfaction. Shneiderman and Plaisant (2009) further expands this definition, suggesting 
that the following usability measures are more practical:  (1) time to learn, (2) speed of 
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performance (3) rate of errors by users (4) retention over time and (5) subjective 
satisfaction.  This definition is also closely related to the usability components and sub-
scales of the Software Usability Measurement Indicator (SUMI) introduced in detail later 
in this chapter. 
The emphasis on usability within the information systems community has led to 
the proliferation of usability organizations. Some of the more well known are: the 
Human-Computer Interaction Special Interest Group of the Association for Computing 
Machinery (SIGCHI), the Association for Information Systems Special Interest Group on 
Human-Computer Interaction (SIGHCI), the Usability Professional Association (UPA), 
Society for Technical Communication’s Usability and User Experiences, and the Human 
Factors and Ergonomics Society (HFES). While the individual goals of each organization 
vary, the primary focus of each organization is essentially the same, to improve the user’s 
experience with computer systems.  
Measurement/Metrics 
Usability methods increasingly draw upon psychological principles to predict user 
behavior.  The principles lead to diverse measuring techniques to evaluate usability. 
There are a plethora of different techniques measured in the academic literature. An in-
depth analysis is beyond the scope of this dissertation. However, some of the most 
commonly used methods are discussed below. 
Dumas (2003) suggested that user-based evaluations are the most effective 
methods for assessing usability since actual or potential end-users of the product 
participate in the evaluation process. Dumas identifies a number of components essential 
to valid usability testing including: a focus on usability; participants are end-users; a 
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product exists to evaluate; participants perform tasks with the product; participants are 
observed and recorded; and results are provided to an audience. Dumas focuses on 
empirical user testing, user-administered questionnaires and observation of users as key 
evaluation methods.   
Shneiderman and Plaisant (2009) provided a more detailed explanation of the 
different methods for performing usability evaluations. Shneiderman identifies and 
discusses: heuristic evaluations, guidelines reviews, consistency inspections, cognitive 
walkthroughs, formal usability inspections and surveys, including questionnaires. Each of 
these methods require knowledgeable experts, either available on staff or as consultants, 
to produce realistic results. Because of this requirement, these evaluation methods are 
sometimes noted as expert reviews.  
Heuristic evaluations are one of the most informal evaluation methods, where 
evaluators simply determine if the interface follows a set of usability principles, or 
heuristics. Some examples of heuristics are Shneiderman and Plaisant’s (2009) Eight 
Golden Rules of Interface Design and Nielsen’s (1993) Usability Heuristics. Heuristic 
evaluations offer a quick, easy, and inexpensive method for identifying usability issues.  
However, this method’s main drawback is that heuristics do not involve actual users in 
the evaluation process. 
Guideline reviews consist of a rather lengthy process of assuring that the interface 
being evaluated conforms to some governmental, or organizational guidelines document, 
that addresses usability, universal accessibility, ergonomics, etc. (Shneiderman and 
Plaisant, 2009). Some examples include: IBM’s Guide to Interface Design, or Microsoft’s 
Windows Interface Application Design Guide. Consistency inspections involve 
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evaluating an interface across a family of products to see if the interface design is 
consistent with other similar designs. Guideline reviews often require an experienced 
professional to apply. 
    Cognitive walkthroughs are a detailed task-oriented method that simulates a 
typical user experience with the interface. Cognitive walkthroughs usually require four 
things:  a description of the prototype of the system; descriptions of typical user tasks; a 
written list of the actions needed to complete the tasks; and a description of the typical 
users of the system, particularly the user’s level of experience (Shneiderman and Plaisant, 
2009; Sharp, Rogers and Preece, 2008). This method, like heuristics or guideline reviews, 
does not involve actual users in the evaluation process. Expert users may or may not be 
as familiar with the system as real users.  Also, they may even have difficulty simulating 
user’s problems and problem solving processes. 
Formal usability inspections and surveys, including questionnaires are a popular 
method of usability evaluation. Some popular examples in industry include the 
Questionnaire for User Interface Satisfaction (QUIS) – developed by Shneiderman 
licensed by the University of Maryland; the Computer System Usability Questionnaire 
(CSUQ) – developed by IBM; and the Software Usability Measurement Inventory 
(SUMI) – developed by the Human Factors Research Group (Folmer and Bosch, 2004).  
While these examples are somewhat dated, they remain valid and reliable today, and have 
been adapted and configured to evaluate new technologies such as cellular phones and 
web-based applications (Shneiderman and Plaisant, 2009). 
Questionnaires are testing instruments made up of questions to which users 
supply answers or reactions. Questionnaires are usually of three basic types: factual types 
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that consist of public, observable information; opinion types that consist of asking 
subjects what they think about a particular subject; and attitude types where questions 
focus the subject’s attention to inside themselves (Kirakowski, 2003). Questionnaires are 
commonly built using either Likert type scales, where answers indicate degrees of 
response to a statement (strongly disagree, disagree, undecided, agree, strongly agree, 
etc.), or semantic differential scales, offering a choice somewhere between two anchor 
points showing bipolar opposites (i.e. - good to bad, with no defined neutral selection). 
Questionnaires offer a number of advantages to other methods. The biggest 
advantage is that questionnaires give the evaluator immediate feedback from the 
perspective of the user. Also, questionnaires are quick and cost effective to administer. 
Questionnaires are best for subjective measures. The main disadvantage of questionnaires 
is that the answers provide only the user’s reaction as the user perceives the situation. If 
the user’s perception is vastly different than expected, results can be unreliable 
(Kirakowski, 2003; Sharp, Rogers and Preece, 2008).  
Folmer and Bosch (2004) provided a comprehensive summary of many of the 
usability evaluation methods mentioned in the academic literature, including: usability 
inspection methods, inquiry methods, and questionnaires. In this work the authors discuss 
the role of software architecture in quality of the end-product. Current practices are 
surveyed from a software architectural approach. Further, the researchers examine the 
feasibility of a design approach that encompasses usability into the design process. 
Survey results showed no design techniques exist at the architectural level, nor are there 
techniques that can evaluate architectures for usability support. The authors also present a 
detailed look at every aspect of usability testing including: defining usability and needs 
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analysis, methods of usability testing, and a review of evaluation methods and designing 
an appropriate testing environment. 
In a somewhat controversial article, Wixon (2003) suggested that all literature that 
evaluates usability methods is inherently flawed. Wixon identifies a set of premises 
common to the studies in the existing academic literature. These premises are:  first, and 
foremost, the most appropriate criterion for evaluation is the number of problems 
detected, methods can be performed outside of the actual context and goals of the 
method, and finally, the most effective evaluation comes from a quasi-scientific method.  
Problem detection, while important to improving a product, is not sufficient for 
evaluation of usability methods. Also, suggesting a scientific approach to validating 
methods is fundamentally contradictory with real-world product development, rooted 
primarily in engineering. The author suggests that current best practices and research are 
often on opposite sides. The author suggests a case-study approach is the only way to 
build a body of knowledge for usability that can be applied to real world applications 
Each of the methods identified in the literature has unique advantages and 
disadvantages. While no single method is recommended, some are more suited to this 
research than others. The product being evaluated for usability in this study has already 
gone through a complete software development cycle and is a mature product, already 
available in the marketplace. 
Testing with actual end-users is “the most fundamental usability method and is 
…. indispensable” (Holzinger, 2004, p. 73). Actual users are the only way to get a true 
picture of the usability of a product. Kirakowski (1996, p.176) agreed saying “the 
system’s end users are the experts….and that their voices should be listened to when that 
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system is being evaluated.”  The Software Usability Measurement Inventory (SUMI) has 
been designed with that goal in mind – to assure end users access to the evaluation 
process.  
The Software Usability Measurement Indicator 
The Software Usability Measurement Indicator (SUMI) was developed to 
measure usability strictly from the end user's point of view, by the Human Factors 
Research Group, National University of Ireland, Cork. The SUMI was developed from an 
earlier effort in questionnaire design, the Computer User Satisfaction Inventory (CUSI), a 
short, simple test with measurements of two-subscales described as affect and 
competence. This served as a starting point for the development of the SUMI instrument.   
During the initial SUMI design process, two objectives emerged:  to expand the 
CUSI competence scale and extract further sub-scales; and develop a commercial 
database for validation in real-world commercial environments (Kirakowski, 1993). The 
first version of the SUMI was published in 1993, designed to be used primarily in 
measuring office type software systems. However, the SUMI is appropriate for any type 
of computer system, since users typically compare their level of satisfaction to software 
that they have prior experience with, typically standard office type applications 
(Kirakowski, 1998). While the SUMI was developed years ago, it is still in active use in 
2010. 
The SUMI consists of a 50 item questionnaire designed to measure the usability 
of a software product using a global scale of usability (See Appendix B). Overall, the 
SUMI is designed to measure “perceived quality of use.” Additionally, it also provides 
measures of five subscales (or aspects) of usability including affect, efficiency, 
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learnability, helpfulness, and control (Kirakowski and Corbett, 1993). Affect measures 
how well a user likes the software, the user’s emotional reaction. Efficiency measures 
how the users feel about how well the software assists them in accomplishing their work. 
Learnability measures how well and how quickly the user can learn the software. 
Helpfulness measures how well the software provides help and assistance when needed. 
Control measures the degree in which the user feels in control of the software 
(Kirakowski, and Corbett, 1993).  Each scale is given a numeric value, with the global 
scale mean of 50 with a standard deviation of 10. A reasonable target for a better 
software product would be a score greater than 60 in both the global and subscales. 
The SUMI has a distinct advantage over most other approaches to usability, by 
providing a measure of subjective satisfaction, since the affect sub-scale directly focuses 
on feelings or perceptions that the typical user has when using a software product.  
Another advantage of the SUMI is its ease of administration. Also, the SUMI provides 
instant results to the evaluator. The SUMI is straightforward and simple to administer and 
scoring software is provided within the test kits. Furthermore, SUMI is specifically 
mentioned in the text of the ISO 9241 standard as a recognized method of testing user 
satisfaction (International Organization for Standards, 2003).  
             ISO 9241       SUMI 
 
Efficiency 
Effective 
User satisfaction 
 
 Efficiency 
Affect 
Helpfulness 
Control 
Learnability 
  Figure 1.Attributes of ISO 9241 and SUMI 
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The SUMI, having its origins in Ireland, was originally written in UK English, but 
has been translated into Spanish, Dutch, French, German, Greek, Swedish, and adapted to 
USA English to assure no language biases or confusion, etc. According to the authors of 
the SUMI, customers have used the SUMI to: 
…assess new products during product evaluation, make comparisons between 
products or versions of products and set targets for future application 
developments. The SUMI has been used specifically within development 
environments to: set verifiable goals for quality of use attainment, track 
achievement of targets during product development, and highlight good and bad 
aspects of an interface. The SUMI is the only commercially available 
questionnaire for the assessment of the usability of software which has been 
developed, validated, and standardized on an international basis (Human Factors 
Research Group, 2009). 
 The SUMI has been widely used in empirical research (Kirakowski, 2003). There 
are currently over 2,000 software product testing results in the reference database.  The 
SUMI is well known worldwide, especially in Europe and is suggested as a usability 
measurement tool by Preece, Rogers, Sharp, Holland, and Carey (1994); Redish and 
Dumas (1999); and Shneiderman and Plaisant (2009).  
Reliability and Validity 
   The SUMI has been the subject of three different studies of validity. First, the 
main study was done using the MUSiC (Measuring Usability of Software in Context) 
project, during the initial development of the SUMI (Kirakowski, 1993). Secondly, there 
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have been a number of lab experiments carried out by the Human Factors Research 
Group, using word processors and database applications (Kirakowski, 2003). Thirdly, 
there have been a number of studies conducted for industrial clients on a consultancy 
basis, including offices systems selection; decision making for data systems; and a case 
involving third party development tools (Kirakowski, 2003). All three studies report the 
SUMI’s sensitivity to software usability. Also, there has been some theoretical research 
conducted by comparing the SUMI sub-scales with the ISO 9241 standard (Kirakowski, 
1998). 
In addition to support in the academic world, the SUMI has been successful 
commercially. Oulanov (2001) reported the results of a usability evaluation of the library 
database of the City University of New York.  There are other examples of the SUMI 
being used in many industries, in many countries. The current version of the SUMI 
includes more than 2,000 tested software applications in the reference database of diverse 
applications such as office systems, CAD systems, and communications software 
(Kirakowski, 2003).  
The SUMI, like any other method, has certain weaknesses. The weaknesses of the 
SUMI are consistent with other questionnaire methods.  The main weakness of these 
methods is the design itself.  Questionnaires are designed to provide input solely and 
directly from the user’s perspective. Answers given on questionnaires, like the SUMI, 
provide only the user’s reaction as the user perceives the situation.  This can cause some 
interpretation problems when the user’s responses are atypical.  
The selection of the SUMI was made based on cost, availability, time constraints, 
and other factors.  The SUMI is also supported by an extensive market, with pattern of 
  
51
success in the marketplace. With these factors in mind, a single usability method was 
selected. For the purposes of this study, the questionnaire approach utilizing the SUMI is 
the best alternative. 
In summary, for the SUMI to be utilized successfully, Kirakowski (1998, p. 176) 
stated, “The care taken in establishing context of use, characterizing the end-user 
population, and understanding the tasks for which the systems will be used will support 
sensitive testing and will yield valid and useful results in the end”.  
The rationale for using the MBTI® with the SUMI is that each instrument gives a 
unique measure of personality preferences and usability, respectively. Each instrument 
alone is excellent. The MBTI® and the SUMI together are a powerful combination. Given 
the proposed research hypotheses, research limitations and constraints, use of the MBTI® 
and the SUMI can be considered valid in yielding appropriate results based on the goals 
and objectives of this research.  
Help Systems 
To achieve good usability, a product must be efficient, effective, and satisfying 
for those who use it. To aid the user, most software applications offer some type of help 
system.  Help systems generally offer how-to instructions on performing the tasks and 
actions used in the program. It would seem logical that users would appreciate the 
additional assistance that help systems offer. However, in some systems, users do not find 
the help functions useful or do not attempt to use them at all. 
One reason for this limited use could be the design of the help system itself.  
Despite a substantial effort expended in designing useful help systems, the user’s 
perception of most help systems is not positive. Past research (Grayling, 2002; Hsiao and 
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Moore, 2008; Novick et al. 2008; Babin, Tricot and Marine, 2009; and Andrade and 
Novick, 2009) has shown that users will avoid using the help system whenever possible.  
This research identified a number of typical complaints that users noted regarding online 
help including: missing or incomplete information; poor or ambiguous links; difficulty 
switching between applications and help; and overly lengthy screens of information that 
cause the user to scroll to see all the material. Grayling (2002) also summarized others 
researcher’s findings regarding user behaviors when using help systems and found a 
number of common elements.   
Users overwhelmingly use trial and error to accomplish tasks; users don’t use help 
unless absolutely necessary; users don’t use a help index or table of contents; users don’t 
do tutorials, users do use examples, if offered; users do use button like hints or tips, but 
not help buttons; users are very impatient when regarding help; users will repeat mistakes 
rather than seek help; users don’t fully read available help information, get out as quickly 
as possible; and finally some users choose not to use help, others don’t know it exists 
(Grayling, 2002).  
Hsiao et al. (2009) reports findings of a qualitative interview about users’ 
perceptions about help systems.  The study identified a number of problems that users 
encountered when using typical applications. Insufficient information; inappropriate 
writing style; and annoying transfers between the help system and the work area were all 
limitations noted by the users. Also, this group of users reported frustration that most 
systems require users to have basic knowledge of the application, even novice users. 
Users were then asked to identify their expectations of help systems and features that 
these systems should have. Users expected systems to have: sufficient information 
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offered to them, and that information divided into familiar categories; more sensitive 
search functions; multiple formats to provide help; practical examples; and a better 
synchronization between the help system with the work area (Hsiao et al. (2009). 
Novick et al. (2008) note some additional problems with computer application 
help systems. Most help systems are key-word driven. Many users do not have the 
appropriate knowledge of effective key words to use the help systems and find the 
relevant information that they need. Also, most users seem to use a simple trial and error 
system to navigate the help system, stumbling through and often giving up in frustration.  
Andrade and Novick (2008) concur, adding help information is often not expressed at an 
appropriate level for each user, since the correct level for each user may be quite 
different.  This is often quite frustrating for the user, when the system is offering help 
information that is either “too complex or too basic to address their questions adequately” 
(p. 125).  
Dworman and Rosenbaum (2004) summarized previous research studies and offer 
a number of other reasons that users do not use available help systems. These reasons are:  
cognitive blind spots, where users don’t notice the help at all; distraction aversion, where 
users don’t want to stop what they are doing to seek help, fear of consequences if they 
leave their task and return; refusal to admit defeat, where users feel that they can 
accomplish the task without the use of help; and the “rose by any other name” reason, 
where users may utilize hints, or tips, but refuse to utilize tools specifically called help. 
Quesenbery (2001) agreed and further explains that most contextual help systems 
are stand-alone type systems and thus, are not well integrated into the systems they are 
designed to support. Shneiderman and Plaisant (2009) agree, suggesting that users 
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typically want to go directly to the information that is needed, rather than sort through a 
long help menu or a list of alphabetically arranged topics to choose from. In many cases, 
the traditional menu-choice approach is problematic, since users frequently are not sure 
of the correct choices to make or don’t know the specific “key” words that will offer a 
solution. This uncertainty often causes frustration, offering users pages of irrelevant or 
inappropriate clutter.  While users’ opinions have been important to designers of general 
applications design, with help systems, it appears that this is not always the case. 
Whatever the reasons, these researchers’ findings lead to one consistent conclusion:  
users don’t like conventional help.  With this in mind, a help system seems an appropriate 
choice for a usability test, as well as a method to validate research. 
 
Summary 
In Chapter 2, the literature review was presented.  The review covered only the 
relevant parts of the literature available on each of the areas related to the research.. The 
main focus of this research is the relationship between human-computer interaction and 
psychological types.  In particular, the Myers Briggs Type Indicator® was presented as a 
means to measure a person’s psychological type preferences. In this research, usability is 
measured by the Software Usability Measurement Indicator (SUMI) and a summary 
relating to this instrument was presented.  Finally, a discussion about user help systems 
was presented. 
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Chapter 3 
 
Methodology 
 
 
The overall approach of this research was a descriptive study. First, the 
hypotheses were formulated. Next, the sample size was finalized and subjects were 
selected from the target population. Since this study used human subjects, NSU IRB 
approval was obtained. Next, each subject was evaluated using the MBTI®.  Then, the 
author conducted a software usability test using a standard software interface and 
specifically designed tasks. Finally, the SUMI was administered and scored. The basic 
research consisted of testing the proposed hypotheses. Data was analyzed to determine 
the relationship, if any, between MBTI® type and SUMI usability scores. 
Research Questions 
 
The study was expected to provide an answer to the following basic research 
question: When interacting with a typical user interface, do users perceive usability 
differently?  More specifically, do users with personality types identified by the MBTI®, 
perceive usability directly when measured by the SUMI instrument? 
 
Hypotheses 
 
1. There will be no statistically significant relationship between specific MBTI® 
personality types and affect, as measured by the SUMI. 
2. There will be no statistically significant relationship between specific MBTI® 
personality types and efficiency, as measured by the SUMI. 
3.  There will be no statistically significant relationship between specific MBTI® 
personality types and learnability, as measured by the SUMI. 
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4.  There will be no statistically significant relationship between specific MBTI® 
personality types and helpfulness, as measured by the SUMI. 
5.  There will be no statistically significant relationship between specific MBTI® 
personality types and control, as measured by the SUMI. 
6. There will be no statistically significant relationship between specific MBTI® 
personality types and overall usability, as measured by the SUMI. 
 
Selection of Research Subjects and Sample Size 
Although many students have been used in prior research, particularly from 
information systems of computer science fields, students were not used in this study. This 
method, however convenient, does not always provide a representative sample of the 
general population. In this particular research, subject selection was very important. Since 
computer professionals have been shown to have a bias (Capretz, 2002; Cunha, and 
Greathead, 2007; Galpin, Sanders and Chen, 2007), it was beneficial to select a group of 
users from a more general population. Most software products are designed to appeal to a 
wide range of users, it was important to identify usability results tied to a generalized 
population sample. 
 Subjects were selected at random from a population and used to test hypotheses 
and make inferences about the population. In general, the larger the sample, the more 
accurate the inferences will reflect the population. Determining sample size is a very 
important issue because samples that are too large may waste time, resources and money, 
while samples that are too small may lead to incorrect inferences and questionable 
conclusions. 
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To assure a more generalized sample, subjects were randomly selected from 
computer users in a general corporate setting. It was expected that subjects would be 
willing to participate for several reasons. First, using only one physical setting, tests 
could be completed within a very short period of time. The time required of subjects was 
minimal with the expected duration of the participation to be less than one hour. Also, 
since the MBTI® is well known, subjects may have had the desire to get involved with 
MBTI® research and may have had an interest in learning about their own personality 
type. Finally, with corporate support, it was expected that subjects were willing to 
participate in the study. 
Although some researchers have recommended sample sizes as small as five users 
(Landauer and Nielsen, 1993), other researchers have challenged this (Spool and 
Schroeder, 2001), suggesting that more users are necessary to provide satisfactory results. 
Dumas (2003) still recommends small sample sizes. The MBTI® does not specify a 
“recommended sample size”, but, with all things equal, a larger sample size is better than 
a smaller one. The SUMI instrument specifically recommends the minimum number of 
subjects for “tolerable precision” is from 10 to 12 (Kirakowski, 2003). Kirakowski (1998, 
p.9) notes that “once the sample size approaches 80, the gain in increased precision 
becomes very small.” This research study was planned for a sample size of 100 users. 
This was a convenience sample size determined by the author to satisfy the minimums 
recommended above, and to match the number of licenses for both the MBTI® and the 
SUMI purchased for the study. 
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Testing Environment 
 
 The usability testing took place in a corporate office setting, the typical 
environment most users are accustomed to when using office-type software applications.  
The subjects were given a description of the testing process, purpose, and objectives of 
the study.  Each subject was given the opportunity to ask any questions about the research 
study, and to voice any concerns that they may have about the testing procedure or to opt 
out of the study altogether. No subject voiced any concerns during the testing process. 
Each subject was evaluated using the MBTI®.  Next, each subject performed a 
number of tasks using a standard software interface described below. After completion of 
these tasks, each subject was asked to evaluate their experience with the interface using 
the SUMI.  Data was then compiled and analyzed. 
Ethical Considerations 
 All procedures, instruments, and analysis methods conformed to standard 
practices using human subjects and Nova Southeastern University Institutional Review 
Board guidelines (See Appendix C). All research methods and data gathering techniques 
were designed and were followed to ensure the safety and privacy of all potential 
research participants. All personal information was kept confidential throughout the 
project. 
Participation in this research was strictly voluntary. No person was coerced in any 
way to participate in this research. Consent forms were not required of this study, since 
no personal information of any kind was gathered during the research and there would be 
no way to link any subject to the data. The consent requirement was waived by the Nova 
Southeastern University Institutional Review Board. 
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Confidentiality of Data 
 
 
The published data did not include any information that could be used to identify 
any individual; data was to be grouped according to research variables for the purposes of 
the study. Only the primary researcher had complete access to all data. Raw data was 
stored in both paper and hard disk form and is archived according to University record 
retention requirements. 
User Interface 
 In this research, the specific user interface being tested is secondary to the 
primary research objective: whether or not different types of users (as defined by the 
MBTI®), evaluate systems differently. However, it is important that the interface selected 
provides a reasonable setting for a good usability evaluation.  
 For this study, the help system of Microsoft’s Windows XP Operating System 
environment was evaluated. A typical help system is a documentation component of a 
software system designed to assist the user to use the system effectively. Most often, the 
help system consists of an overview of the software system, a table of contents, an index, 
and some sort of search function. 
Each user was asked to complete a number of tasks using the help system 
interface (See Appendix E). The most important part of this methodology was defining 
the task scenarios. These consisted of real tasks chosen in a context to simulate actual 
user environments (Rubin, 1994). This is also in accordance with Nielsen (1993, p. 185), 
that recommended tasks be as representative as possible of the actual uses of the system, 
testing the most important aspects of the product. Dumas (2003) agreed, stating that it is 
essential to usability testing that participants perform realistic tasks with the product. 
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Dumas further recommends that tasks are presented within a “task scenario.” Task 
scenarios specify how users carry out their tasks in a specified context of use.  
 According to Kuniavsky (2003, p. 182.), tasks should be: reasonable (typical of 
real user tasks); described in terms of end goals (related to context of task); specific 
(detailed and unambiguous), doable (achievable, within possibilities); in a realistic 
sequence (should flow like actual session of using product); domain neutral (unbiased, 
users should not have specific knowledge of product) and of a reasonable length (can be 
completed in less than a few minutes). Tasks must not only be representative of actual 
use, but also must not introduce any bias into the study. Test tasks must be structured in a 
way that will not lead users in any way toward a certain behavior or interaction choice 
(Mayhew, 1999). Since time and resources constraints make it impossible to test every 
possible task, only high priority tasks will be used in the testing process (Rubin and 
Chisnell, 2008). 
In this research, tasks were identified that were representative of the interface 
being tested, in this case, the Windows help system. The task list contained a group of 
primary tasks for subjects to perform within the help interface and included enough items 
to provide a good overview of the workings of the system. A list of tasks appears in 
Appendix D. 
Prior to actual testing, the tasks were piloted by a panel of three university 
computer science instructors familiar with personal computers and specifically the 
Windows XP operating system. The panel piloted the tasks using the same instructions 
and task list that would be given to actual test subjects. The pilot test attempted to 
identify any problems or inadequacies with the testing administration protocol including 
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ambiguities in task statements or time limit problems.  The pilot group made some minor 
suggestions to the testing protocol that were immediately corrected. These items 
consisted of wording issues that were corrected in the task descriptions to make them 
clearer to the user.  
Administering the Myers-Briggs Type Indicator® 
The personality research portion of the study was measured by the Myers-Briggs 
Type Indicator (MBTI®). The MBTI® was purchased from Consulting Psychologists 
Press, Inc., the primary licensing agent for the MBTI®, in accordance with licensing 
restrictions. The version used for this study was Form M, the most up-to-date version, 
consisting of 93 brief questions written on a seventh grade reading level. The MBTI® was 
administered to all participants was generally completed in 15 to 20 minutes.  
Quenk (2000) suggested several guidelines for the administration of the MBTI® to 
assure the best possible testing experience for the subjects. The subject was reminded to 
read all instructions on the MBTI® form before beginning the test. Although it is 
permissible to omit items, this was allowed only when a subject could not make a choice. 
The subjects were not be given any assistance in the form of definitions of words or 
phrases in the questions. However, if a subject had trouble choosing an answer, the 
subject was reminded that no single answer would affect overall results. 
It has been reported that only about 5 % omit more than two items (Myers, et al. 
1998).  If these omissions number more than four on the E-I or the J-P dichotomies or 
more than five on the S-N or T-F dichotomies can cause questionable results. If this 
occurs in the research sample, this data will be deleted from the sample. With a relatively 
small sample size, it is possible that not every MBTI® type will be represented.  
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The 16 MBTI® types can be condensed together in different ways. Myers et al. 
(1998) prefers grouping types by the patterns of dominant mental functions: STs, SFs, 
NFs and NTs. Function pairs are determined by using the middle two letters of the full 
MBTI® type designation. Alternatively, Keirsey (1998) suggests grouping the 16 types by 
what the author calls temperaments. These groupings are very similar to the MBTI® 
function pairs, except that the types are grouped as SJs, SPs, NFs and NTs. 
Temperaments are also determined by using the middle two letters of the full MBTI® 
type designation.  By using these groupings, the effects of missing one or more individual 
types from the sample should be minimal. 
Administering the SUMI 
The usability portion of the study was performed using the Software Usability 
Measurement Index (SUMI). The SUMI was purchased directly from the authors of the 
test, Human Factors Research Group, Cork, Ireland, in accordance with their usage and 
licensing restrictions. The latest version of the SUMI was used, consisting of 50 brief 
questions. The SUMI was administered to all participants and was generally completed in 
less than 10 minutes.  
Kirakowski (1998) does not make specific recommendations about missing data 
from the SUMI sample. If any questions were omitted by the subjects, a value of zero 
would have been assigned to the corresponding question in the raw data. The scoring 
program accounts for these omissions. Since the SUMI is designed to be effective using a 
very small sample size, a few omitted questions would not materially affect the results.  
In this sample, all questions were answered. There were no omissions.  
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Analysis of Data 
Both testing instruments are scorable versions, providing immediate access to 
results. The MBTI® provides scoring templates and the SUMI provides software to score 
the results. Statistical techniques were identified to analyze the data from the scored tests. 
Support from a statistician was obtained to assist in developing the analysis tools and 
preparing data summary analyses. Data from the study was analyzed and presented using 
standard statistical methods. 
Specific Testing Details 
 
The study was introduced by the researcher at United Space Alliance, LLC (USA) 
in Houston, Texas. USA is the largest single contractor for NASA managing all aspects 
of the Space Shuttle program. All subjects were USA employees located in the corporate 
office. The subjects were told of the overall goals of the study and were presented a 
description of the testing protocol. In return for their participation, the subjects were 
invited to a meeting at a later date to hear the results of the study. 
Test materials were delivered to the test subjects in person, by the researcher.  
Each subject received a copy of the testing instructions (See Appendix F), a demographic 
questionnaire, a MBTI® booklet and corresponding answer sheet, a task list, a SUMI 
booklet, and a large envelope to return the contents to the researcher. The MBTI® and the 
SUMI tests were sequentially numbered and bundled together. Each participant’s test 
material consisted of a SUMI test and the MBTI® with the same number, so that they can 
be matched together for data analysis. No names or other method of identifying subjects 
will be used anywhere in the test material—to maintain confidentiality through the 
process of scoring, recording the test scores and analyzing the resulting data.  
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Since this study was done in a corporate office setting, steps were taken to 
minimize disruption of normal everyday business.  The testing was completed by 
dividing the subjects into randomly selected groups, based on physical location in the 
building. The actual computer portion of the testing was performed in a typical office 
setup in the company headquarters, with standard computer equipment used throughout 
the company. The computers were the same manufacturer and configuration, with the 
same software installed as in their offices. Participants were expected to spend 30-45 
minutes each completing the project. Testing was performed in three separate sessions 
over several days to accommodate as many subjects as possible. There were 100 subjects 
that took part in the study. Of the 100 test packets distributed to subjects, two of the 
packets were not returned, resulting in a final sample size of 98. 
Participants were instructed to return the completed materials to the researcher 
immediately after completing the project. A container was provided for this purpose at 
the test location (recommended by the NSU IRB). 
Summary 
 
In Chapter 3, the methodology that was employed in this study was identified and 
described. The chapter began with a discussion of the selection of research subjects and 
how the sample size and background was determined. The chapter continued with a 
description of the testing environment. Next, an overview of the testing process was 
presented along with a detailed summary of the administration of the MBTI® and the 
SUMI.  
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Chapter 4 
Results 
 
 
The purpose of this chapter was to present the results of this study. The objective 
of this study was to investigate the relationship between a computer user’s psychological 
personality type, measured by the MBTI® and distinct measures of usability measured by 
the SUMI.  This chapter provides a summary profile of the study participants, descriptive 
statistics, a MBTI® summary, and SUMI summary, and then presents primary findings 
based on each of the research hypotheses.  
Summary of Study Participants 
The participants in this study consisted of a random selection of employees from 
United Space Alliance, LLC. The gender composition of the participants was 42 
(42.86%) male and 56 (57.14%) female.  In regard to age, the participants indicated their 
age as:    7 (7.14%) were from 18 to 25 years of age, 26 (26.53%) were from 26 to 40 
years of age, 48 (48.98%) were from 41 to 55 years of age and 17 participants (17.35%) 
were over 55 years of age.  All users had significant computer experience, and all used 
computers daily in their jobs.  
 
MBTI Results 
 
The sample’s type distribution was compared to a sample of national population 
from the Center for the Application of Psychological Type (CAPT) database (Myers and 
McCaulley, 1998).  There were both consistencies and inconsistencies with national 
sample.  Each of the 16 type pairs were represented in both samples. Most types were 
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similarly represented in both samples, as a percentage of the total. There were however, 
some striking dissimilarities as well. Three types – INFJ at 5.10 % in this sample, 1.5 % 
in the national sample; ENFP at 13.27 % in this sample, 8.1 % in the national sample; and 
ENFJ at 11.22 % in this sample, 2.4 % in the national sample; were each overrepresented 
in the current study (Table 3). 
 
Another significant finding in this study was the minimal number of certain types 
reported in the sample. There were no types absent from this study. They were, however, 
only one instance of three types. Undoubtedly, if the sample size was larger, one could 
expect these personality profiles to have more comparable representation in the sample. 
With a sample size this small, care must be taken to apply these findings to a larger 
population. Table 3 illustrates the percentages of each MBTI® type that appear in the 
reference sample of the U.S. population and this study. 
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Table 3. Comparison of  type profile results between the MBTI®  national study and this 
study 
_____________________________________________________________ 
 
Personality Type Profile    Current Study   MBTI® National Study*         
_____________________________________________________________ 
 
 
      ISTJ 
      ISTP 
      ESTP 
      ESTJ 
      ISFJ 
      ISFP 
      ESFP 
      ESFJ 
      INFJ 
      INFP 
      ENFP 
      ENFJ 
      INTJ 
      INTP 
      ENTP 
      ENTJ 
       
             12.24 % 
               2.04 % 
               1.02 % 
               5.10 % 
              14.29 %             
                5.10 %  
              10.20 % 
              12.24 %  
               5.10 %  
               2.04 %   
             13.27 % 
             11.22 % 
               3.06 %        
               1.02% 
               1.02 % 
               1.02 %   
       
             11.6 % 
               5.4 % 
               4.3 %                   
               8.7 % 
             13.8 % 
               8.8 %   
               8.5 %             
             12.3 % 
               1.5 % 
               4.3 %    
               8.1 % 
               2.4 % 
               2.1 %                
               3.3 % 
               3.2 % 
               1.8 % 
*Myers and McCaulley, 1998 
__________________________________________________________ 
 
 
Table 4 describes the comparison between the function pairs in the reference 
sample of the U.S. population and this study. There are several interesting things to note 
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in this assessment. While the function pair SF is similar in percentages represented in the 
national sample, there are other striking differences.  The NF function pair is present in 
16.2 % of the national sample, yet is almost twice as much in the current study. The NT 
function pair is underrepresented in this study with only 6.12 % of the sample describing 
themselves as NTs, while there were over 10 % in the national study.  
 
 
Table 4.Comparison of function pairs between the MBTI® national study and this study 
_____________________________________________________________ 
 
Function Pair                  Current Study  MBTI® National Study*          
_____________________________________________________________ 
 
 
      ST 
      SF 
      NF 
      NT 
       
            20.40 % 
            41.83 % 
            31.63 % 
              6.12 %  
       
          30.0 %   
          43.4 % 
          16.2 % 
          10.4 %    
*Myers and McCaulley, 1998 
_____________________________________________________________ 
 
Table 5 describes the comparison between the Keirsey (1998) temperaments in 
the reference sample of the U.S. population and this study. The SJ temperament in this 
study (44.03 %) is very similar in percentages represented in the national sample 
(46.4%). The SP temperament is much less represented in this study (18.36%) than the 
national (27.0%). The NF and NT function pairs are the same as the MBTI® function pair 
groupings.  
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Table 5. Comparison of temperaments between the MBTI® national study and this study 
_____________________________________________________________ 
 
Temperaments (Keirsey)   Current Study     MBTI® National Study*          
_____________________________________________________________ 
 
 
      SJ 
      SP 
      NF 
      NT 
       
            44.03 % 
            18.36 % 
            31.63 % 
              6.12 %  
       
          46.4 %   
          27.0 % 
          16.2 % 
          10.4 %    
*Myers and McCaulley, 1998 
_____________________________________________________________ 
 
 
SUMI Results 
 
Overall results indicated median usability scores for the Global (or overall) scale 
to be 43, well below average for a typical software application. The median value was 
calculated for each sub-scale of the SUMI, as well as a global, or overall, usability 
measure. According to the SUMI, a mean value of 50 for any scale would be average, 
while a reasonable target for a better software product would be a score greater than 60, 
in both the global and subscales. All sub-scale values in this sample are at or below the 
average value of 50.  The highest median value was the Helpfulness sub-scale calculated 
to be 50 and the lowest median value was the Affect sub-scale with a calculated value of 
38.  These results are consistent with previous studies of the usability of help systems 
(Grayling, 2002; Hsiao and Moore, 2008; Novick et al. 2008; Babin, Tricot and Marine, 
2009; and Andrade and Novick, 2009) that suggest that users think help systems have 
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such poor usability that they would rather avoid using the help systems altogether.  Table 
5 describes the calculated summary statistical measures of SUMI data. 
 
Table 6. SUMI Summary Data 
_________________________________________________________ 
 
Scale UF Ucl Median Lcl LF 
Global 83 46 43 40 5 
Efficiency 75 42 39 36 0 
Affect 91 41 38 34 -11 
Helpfulness 83 53 50 47 20 
Control 77 50 48 46 20 
Learnability 87 44 41 38 -2 
__________________________________________________________ 
 
 
The Median is the middle score when the scores are arranged in numerical order. It is the 
indicative sample statistic for each usability scale. 
 
The Ucl and Lcl are the Upper and Lower Confidence Limits. They represent the limits 
within which the theoretical true score lies 95% of the time for this sample of users. 
 
UF and LF are Upper and Lower Fences. They represent values beyond what may be 
plausibly suspected that a user is not responding with the rest of the group: The user may 
be responding with an outlier. Any data outside the UF and LF intervals are potential 
outliers. 
Source: SUMI  
 
Data Analysis 
 
Composite data was analyzed using Minitab® Release 16.1.0 Statistical Software 
licensed by Minitab, Inc.  The Analysis of Variance (ANOVA) statistic was chosen to 
test the hypotheses in the study.  The decision-making process for each hypothesis test 
can be based on the probability value for the respective hypotheses. The probability value 
is related to the confidence interval is 95% resulting in a p -value of .05.  If the 
probability value (p-value) for the given test is less than or equal to the level of 
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significance, the researcher will reject the null hypothesis and claim support for the 
alternative hypothesis. If the p-value is greater than the level of significance, the 
researcher will fail to reject the null hypothesis and reject support for the alternative 
hypothesis. The larger the p-value is the less likely the means are significantly different. 
Variables 
 
Table 7. Summary of Variables for this study 
_____________________________________________________________ 
 
Hypothesis                  Dependent Variable   Independent Variable 
  (predictor variable)          
_____________________________________________________________ 
 
Hypothesis 1 
Hypothesis 2 
Hypothesis 3 
Hypothesis 4 
Hypothesis 5 
Hypothesis 6 
SUMI (Affect) 
SUMI (Efficiency) 
SUMI (Learnability) 
SUMI (Helpfulness) 
SUMI (Control) 
SUMI (Global) 
 
 
       MBTI® Type    
       MBTI® Type    
       MBTI® Type    
       MBTI® Type    
       MBTI® Type    
       MBTI® Type 
 
__________________________________________________________ 
 
 
This sample included each of the 16 types, but certain MBTI® types were 
identified by one or two occurrences. Testing such small numbers would be of little 
statistical value and the possibility of statistical error could be large. To minimize this 
problem, the 16 types were condensed together using two different methods.  First, the 
sample was grouped together by patterns of dominant mental functions: STs, SFs, NFs 
and NTs (Myers et al. 1998). Mental function is determined by using the middle two 
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letters of the full MBTI® type designation. Next, the sample was grouped together by 
temperament: SJs, SPs, NFs and NTs (Keirsey, 1998; Francis, Robbins & Craig, 2007). 
Temperament is also determined by using the middle two letters of the full MBTI® type 
designation.  By grouping data, the effects of small numbers of certain individual types 
from the sample should be minimized. Data was loaded into Minitab® by function pair 
and SUMI score for each of the usability sub-scales and the overall usability score. Data 
was also loaded into Minitab® by temperament and SUMI score for each of the usability 
sub-scales and the overall usability score. Statistical analysis was also performed using 
the complete MBTI® type, but data was not reported here due to the strong possibility of 
statistical error using small samples as discussed above. 
Findings 
A one-way analysis of variance (ANOVA) was used to analyze each hypothesis 
using the MBTI® function pair and the SUMI.  ANOVA was also used to evaluate each 
hypothesis using the Keirsey Temperament and the SUMI.  Results are summarized by 
hypothesis below. 
 
Hypothesis One: 
 
 There will be no statistically significant relationship between specific 
MBTI® personality types and affect, as measured by the SUMI (H0). 
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Table 8. ANOVA Results - Affect (MBTI® Function Pair) 
____________________________________________________________ 
 
Results for: Affect 
  
One-way ANOVA: Affect versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    870  435  1.18  0.312 
Error   89  32808  369 
Total   91  33678 
 
S = 19.20   R-Sq = 2.58%   R-Sq(adj) = 0.39% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev  --------+---------+---------+---------+- 
NF     30  42.90  19.80          (-----------*----------) 
SF     40  37.10  19.51  (---------*---------) 
ST     22  43.77  17.72         (-------------*-------------) 
                         --------+---------+---------+---------+- 
                              36.0      42.0      48.0      54.0 
 
Pooled StDev = 19.20 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
ST    22  43.77  A 
NF    30  42.90  A 
SF    40  37.10  A 
 
Means that do not share a letter are significantly different. 
 
Source: Minitab 
_____________________________________________________________ 
 
Data indicated a p-value of 0.300 and is greater than the confidence 
interval of .05, Hypothesis 1 cannot be rejected and is therefore supported. There 
is no significant evidence of a relationship between MBTI® type and Affect 
measured by the SUMI. 
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Table 9. ANOVA Results - Affect (Keirsey Temperament) 
___________________________________________________________ 
 
Results for: Affect 
  
One-way ANOVA: Affect versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    343  171  0.46  0.634 
Error   89  33335  375 
Total   91  33678 
 
S = 19.35   R-Sq = 1.02%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev  -----+---------+---------+---------+---- 
NF     30  42.90  19.80         (-------------*-------------) 
SJ     44  38.64  17.72   (----------*-----------) 
SP     18  41.50  22.32  (-----------------*-----------------) 
                         -----+---------+---------+---------+---- 
                           35.0      40.0      45.0      50.0 
 
Pooled StDev = 19.35 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
NF    30  42.90  A 
SP    18  41.50  A 
SJ    44  38.64  A 
 
Means that do not share a letter are significantly different. 
 
Source: Minitab 
_____________________________________________________________ 
            
Data indicated a p-value of 0.634 and is greater than the confidence 
interval of .05, Hypothesis 1 cannot be rejected and is therefore supported. There 
is no significant evidence of a relationship between MBTI® type and Affect 
measured by the SUMI. 
 
Hypothesis Two: There will be no statistically significant relationship between specific 
MBTI® personality types and efficiency, as measured by the SUMI (H0). 
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Table 10.ANOVA Results - Efficiency_(MBTI® Function Pair) 
__________________________________________________________ 
Results for: Efficiency 
  
One-way ANOVA: Efficiency versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    185   92  0.30  0.742 
Error   89  27426  308 
Total   91  27610 
 
S = 17.55   R-Sq = 0.67%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev  ---+---------+---------+---------+------ 
NF     30  40.23  15.71   (-----------*------------) 
SF     40  39.23  17.72  (----------*----------) 
ST     22  42.82  19.55      (--------------*--------------) 
                         ---+---------+---------+---------+------ 
                         35.0      40.0      45.0      50.0 
 
Pooled StDev = 17.55 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
ST    22  42.82  A 
NF    30  40.23  A 
SF    40  39.23  A 
 
Means that do not share a letter are significantly different. 
 
Source: Minitab 
__________________________________________________________ 
 
 
 
Data indicated a p-value of  0.742 and is greater than the confidence 
interval of .05, Hypothesis 2 cannot be rejected and is therefore supported. There 
is no significant evidence of a relationship between MBTI® type and Efficiency 
measured by the SUMI. 
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Table 11.ANOVA Results – Efficiency (Keirsey Temperament) 
___________________________________________________________ 
Results for: Efficiency 
  
One-way ANOVA: Efficiency versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    230  115  0.37  0.690 
Error   89  27381  308 
Total   91  27610 
 
S = 17.54   R-Sq = 0.83%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev   --+---------+---------+---------+------- 
NF     30  40.23  15.71   (-----------*------------) 
SJ     44  39.27  17.31   (----------*---------) 
SP     18  43.50  20.77      (---------------*---------------) 
                          --+---------+---------+---------+------- 
                         35.0      40.0      45.0      50.0 
 
Pooled StDev = 17.54 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
SP    18  43.50  A 
NF    30  40.23  A 
SJ    44  39.27  A 
 
Means that do not share a letter are significantly different. 
 
Source: Minitab 
___________________________________________________________ 
 
Data indicated a p-value of 0.690 and is greater than the confidence 
interval of .05, Hypothesis 2 cannot be rejected and is therefore supported. There 
is no significant evidence of a relationship between MBTI® type and Efficiency 
measured by the SUMI. 
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Hypothesis Three: There will be no statistically significant relationship between specific 
MBTI® personality types and learnability, as measured by the SUMI (H0). 
 
Table 12. ANOVA Results – Learnability_(MBTI® Function Pair) 
____________________________________________________________ 
One-way ANOVA: Learnability versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    522  261  1.01  0.368 
Error   89  23002  258 
Total   91  23525 
 
S = 16.08   R-Sq = 2.22%   R-Sq(adj) = 0.02% 
 
 
                         Individual 95% CIs For Mean Based on Pooled StDev 
Level   N   Mean  StDev    -+---------+---------+---------+-------- 
NF     30  41.53  15.79      (-----------*-----------) 
SF     40  39.58  16.22    (---------*---------) 
ST     22  45.64  16.20             (------------*-------------) 
                           -+---------+---------+---------+-------- 
                         35.0      40.0      45.0      50.0 
 
Pooled StDev = 16.08 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
ST    22  45.64  A 
NF    30  41.53  A 
SF    40  39.58  A 
 
Means that do not share a letter are significantly different. 
 
Source: Minitab 
 __________________________________________________________ 
 
Data indicated a p-value of 0.368 and is greater than the confidence 
interval of .05, Hypothesis 3 cannot be rejected and is therefore supported. There 
is no significant evidence of a relationship between MBTI® type and Learnability 
measured by the SUMI. 
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Table 13.ANOVA Results – Learnability_(Keirsey Temperament) 
___________________________________________________________ 
 
One-way ANOVA: Learnability versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2     97   48  0.18  0.832 
Error   89  23428  263 
Total   91  23525 
 
S = 16.22   R-Sq = 0.41%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on Pooled StDev 
Level   N   Mean  StDev     +---------+---------+---------+--------- 
NF     30  41.53  15.79              (--------------*--------------) 
SJ     44  42.52  16.02                   (-----------*-----------) 
SP     18  39.78  17.41     (------------------*------------------) 
                            +---------+---------+---------+--------- 
                         32.0      36.0      40.0      44.0 
 
Pooled StDev = 16.22 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
SJ    44  42.52  A 
NF    30  41.53  A 
SP    18  39.78  A 
 
Means that do not share a letter are significantly different. 
 
Source: Minitab 
 __________________________________________________________ 
 
Data indicated a p-value of 0.832 and is greater than the confidence 
interval of .05, Hypothesis 2 cannot be rejected and is therefore supported. There 
is no significant evidence of a relationship between MBTI® type and Efficiency 
measured by the SUMI. 
 
Hypothesis Four: There will be no statistically significant relationship between specific 
MBTI® personality types and helpfulness, as measured by the SUMI (H0). 
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Table 14.ANOVA Results – Helpfulness (MBTI® Function Pair) 
___________________________________________________________ 
One-way ANOVA: Helpfulness versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    284  142  0.69  0.506 
Error   89  18379  207 
Total   91  18663 
 
S = 14.37   R-Sq = 1.52%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on Pooled StDev 
Level   N   Mean  StDev    -+---------+---------+---------+-------- 
NF     30  52.40  12.89             (------------*------------) 
SF     40  48.35  15.67     (----------*----------) 
ST     22  49.68  13.78    (--------------*--------------) 
                           -+---------+---------+---------+-------- 
                         44.0      48.0      52.0      56.0 
 
Pooled StDev = 14.37 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
NF    30  52.40  A 
ST    22  49.68  A 
SF    40  48.35  A 
 
Means that do not share a letter are significantly different. 
 
Source: Minitab 
__________________________________________________________ 
 
 
Data indicated a p-value of 0.506 and is greater than the confidence 
interval of .05, Hypothesis 4 cannot be rejected and is therefore supported. There 
is no significant evidence of a relationship between MBTI® type and Helpfulness 
measured by the SUMI. 
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Table 15.ANOVA Results – Helpfulness (Keirsey Temperament) 
___________________________________________________________ 
One-way ANOVA: Helpfulness versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     3   1775  592  2.83  0.043 
Error   88  18380  209 
Total   91  20155 
 
S = 14.45   R-Sq = 8.81%   R-Sq(adj) = 5.70% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev  ---------+---------+---------+---------+ 
NF     30  52.40  12.89                                   (-*--) 
NT      1  11.00      *  (--------------*-------------) 
SJ     43  48.53  15.10                                 (-*-) 
SP     18  49.28  15.32                                (---*--) 
                         ---------+---------+---------+---------+ 
                                  0        20        40        60 
 
Pooled StDev = 14.45 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
NF    30  52.40  A 
SP    18  49.28  A B 
SJ    43  48.53  A B 
NT     1  11.00    B 
 
Means that do not share a letter are significantly different. 
 
Source: Minitab 
__________________________________________________________ 
 
Data indicated a p-value of  0.043 and is less than the confidence interval 
of .05, Hypothesis 2 can be rejected and is therefore not supported. There is 
significant evidence of a relationship between MBTI® type and Efficiency 
measured by the SUMI. The Helpfulness sub-scale also had the highest mean 
usability scores of all the SUMI sub-scales. 
 
 
Hypothesis Five: There will be no statistically significant relationship between specific 
MBTI® personality types and control, as measured by the SUMI (H0).  
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Table 16.ANOVA Results – Control (MBTI® Function Pair) 
__________________________________________________________ 
One-way ANOVA: Control versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    468  234  1.32  0.272 
Error   89  15768  177 
Total   91  16236 
 
S = 13.31   R-Sq = 2.88%   R-Sq(adj) = 0.70% 
 
 
                         Individual 95% CIs For Mean Based on Pooled StDev 
Level   N   Mean  StDev     +---------+---------+---------+--------- 
NF     30  50.37  10.07                   (-----------*-----------) 
SF     40  45.42  15.39        (----------*---------) 
ST     22  45.82  13.08     (--------------*-------------) 
                            +---------+---------+---------+--------- 
                         40.0      44.0      48.0      52.0 
 
Pooled StDev = 13.31 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
NF    30  50.37  A 
ST    22  45.82  A 
SF    40  45.42  A 
 
Means that do not share a letter are significantly different. 
 
Source: Minitab 
__________________________________________________________ 
 
Data indicated a p-value of  0.272 and is greater than the confidence 
interval of .05, Hypothesis 5 cannot be rejected and is therefore supported. There 
is no significant evidence of a relationship between MBTI® type and Control 
measured by the SUMI. 
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Table 17.ANOVA Results – Control (Keirsey Temperament) 
_________________________________________________________ 
One-way ANOVA: Control versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    474  237  1.34  0.267 
Error   89  15762  177 
Total   91  16236 
 
S = 13.31   R-Sq = 2.92%   R-Sq(adj) = 0.74% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev   --+---------+---------+---------+------- 
NF     30  50.37  10.07                (---------*--------) 
SJ     44  45.80  13.23         (-------*-------) 
SP     18  45.00  17.66   (-----------*-----------) 
                          --+---------+---------+---------+------- 
                         40.0      45.0      50.0      55.0 
 
Pooled StDev = 13.31 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
NF    30  50.37  A 
SJ    44  45.80  A 
SP    18  45.00  A 
 
Means that do not share a letter are significantly different. 
 
Source: Minitab 
_________________________________________________________ 
 
Data indicated a p-value of 0.267 and is greater than the confidence 
interval of .05, Hypothesis 2 cannot be rejected and is therefore supported. There 
is no significant evidence of a relationship between MBTI® type and Efficiency 
measured by the SUMI. 
 
 
  
83
Hypothesis Six: There will be no statistically significant relationship between specific 
MBTI® personality types and Global (or overall) usability, as measured by the SUMI 
(H0). 
Table 18.ANOVA Results – Global Usability (MBTI® Function Pair) 
_____________________________________________________________ 
One-way ANOVA: Global versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    181   90  0.31  0.736 
Error   89  26143  294 
Total   91  26324 
 
S = 17.14   R-Sq = 0.69%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev  --------+---------+---------+---------+- 
NF     30  45.40  15.48        (--------------*---------------) 
SF     40  42.38  18.48  (-------------*------------) 
ST     22  44.86  16.73    (-----------------*-----------------) 
                         --------+---------+---------+---------+- 
                              40.0      44.0      48.0      52.0 
 
Pooled StDev = 17.14 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
NF    30  45.40  A 
ST    22  44.86  A 
SF    40  42.38  A 
 
Means that do not share a letter are significantly different. 
 
Source: Minitab 
_________________________________________________________ 
 
  Data indicated a p-value of 0.736 and is greater than the confidence 
interval of .05, Hypothesis 6 cannot be rejected and is therefore supported. There 
is no significant evidence of a relationship between MBTI® type and the Global 
(or Overall) value measured by SUMI. 
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Table 19.ANOVA Results – Global Usability (Keirsey Temperament) 
____________________________________________________________ 
One-way ANOVA: Global versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    109   54  0.18  0.832 
Error   89  26215  295 
Total   91  26324 
 
S = 17.16   R-Sq = 0.41%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev  --------+---------+---------+---------+- 
NF     30  45.40  15.48        (------------*-----------) 
SJ     44  42.93  16.53      (---------*---------) 
SP     18  44.06  21.03  (---------------*---------------) 
                         --------+---------+---------+---------+- 
                              40.0      45.0      50.0      55.0 
 
Pooled StDev = 17.16 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
NF    30  45.40  A 
SP    18  44.06  A 
SJ    44  42.93  A 
 
Means that do not share a letter are significantly different. 
 
Source: Minitab 
________________________________________________________ 
 
Data indicated a p-value of 0.832 and is greater than the confidence 
interval of .05, Hypothesis 2 cannot be rejected and is therefore supported. There 
is no significant evidence of a relationship between MBTI® type and Efficiency 
measured by the SUMI. 
When grouping the sample data by MBTI® function pair, the statistical 
analysis of data indicated that all six hypotheses were very strongly supported. 
When grouping by Keirsey temperament, the statistical analysis also indicated 
that the six hypotheses were supported with one exception. Statistical evidence 
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supported a significant relationship between the MBTI® type and Helpfulness 
subscale of the SUMI.  This could be a coincidental finding since there was no 
relationship when grouping by MBTI® function pair and no relationship between 
MBTI®  type and the most important Global, or overall usability, measure.  
In summary, when grouped by MBTI® function pair, statistical analysis 
indicated all six hypotheses were supported, indicating no significant relationship 
between personality type as measured by the MBTI®, and usability as measured 
by the SUMI in this sample. When grouped by Keirsey temperament, statistical 
analysis indicated five hypotheses were supported, indicating no significant 
relationship between personality type as measured by the MBTI®, and usability as 
measured by the SUMI subscales of Affect, Efficiency, Learnability, and Control, 
as well as the Global (overall) SUMI scale. Data analysis showed a significant 
relationship between MBTI® personality type and the SUMI sub-scale of 
Helpfulness in this sample. This data is summarized in Table 20. Each hypothesis 
is listed first, by MBTI® function pair, and then by Keirsey Temperament, 
followed by whether or not the hypothesis was supported by the statistical 
analysis. 
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Table 20. Hypothesis Results Summary 
_____________________________________________________________ 
Hypothesis 1: SUMI Affect / MBTI (MBTI Function Pair) Supported 
Hypothesis 1: SUMI Affect / MBTI (Keirsey Temperament) Supported 
Hypothesis 2: SUMI Efficiency / MBTI (MBTI Function Pair) Supported 
Hypothesis 2: SUMI Efficiency / MBTI (Keirsey Temperament) Supported 
Hypothesis 3: SUMI Learnability / MBTI (MBTI Function Pair) Supported 
Hypothesis 3: SUMI Learnability / MBTI (Keirsey Temperament) Supported 
Hypothesis 4: SUMI Helpfulness / MBTI (MBTI Function Pair) Supported 
Hypothesis 4: SUMI Helpfulness / MBTI (Keirsey Temperament) Not Supported 
Hypothesis 5: SUMI Control / MBTI (MBTI Function Pair) Supported 
Hypothesis 5: SUMI Control / MBTI (Keirsey Temperament) Supported 
Hypothesis 6: SUMI Global / MBTI (MBTI Function Pair) Supported 
Hypothesis 6: SUMI Global / MBTI (Keirsey Temperament) Supported 
 
_______________________________________________________________ 
 
Outcomes 
The goal of this research was to gain a better understanding of the computer user 
through personality type. This study was intended to determine the relationship, if any, 
between personality type, measured by the MBTI® and usability as measured by the 
SUMI.    It was the belief of this researcher that this study would demonstrate significant 
relationships between particular variables. Specifically, this researcher believed that a 
strong relationship would exist between certain variables, in particular, the variables of 
Introversion and Extraversion and general usability. Also, a strong correlation between 
the sub-scale variable of learnability and personality type was expected. 
Results seemed to contradict the author’s initial predictions regarding personality 
and usability.  Since most of the hypotheses were supported, and therefore no relationship 
was found between MBTI® types and most of the SUMI usability scales, developers may 
need to rethink the process of including individual differences as a component of 
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interface design, at least based on personality. In particular, since a relationship was 
found between the Helpfulness SUMI sub-scale and MBTI® type, all personality 
characteristics cannot be entirely eliminated as a valid interface design element and 
should at least be considered in the design process. This relationship was identified only 
when grouping by the Keirsey Temperaments. Since this was the only sub-scale that 
shared a relationship with MBTI® type, and no relationship was identified with the 
Global (Overall) sub-scale, this could have simply been an anomaly with this particular 
sample. It is also interesting to note that the Helpfulness sub-scale implied the highest 
usability score of any SUMI sub-scale. This fact might also be responsible for this 
unusual single-scale result.  
There are some caveats to absolutely rejecting the role of personality in usability 
measures. This study used only one measure of personality— the MBTI®. Different 
personality measures could offer different results.  Also, these results were in a very 
specific group and may not have been representative of a total population of computer 
users. Additionally, relatively small sample size was used.  A much larger sample size 
may have also shown different results. Finally, if nothing else, this research provided 
another analysis of how the typical computer user envisions usability, and provides a 
basic summary of usability scales by personality MBTI® types. 
Summary 
In Chapter 4, the results of the research were explained. The chapter began 
with a summary of the statistical analysis performed during the research study. 
The chapter continued with a discussion of the statistical processes applied to 
each hypothesis presented the results of those tests. Finally a summary of all 
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research hypotheses was presented. Results indicated that when grouped by 
MBTI® function pair statistical analysis indicated all six hypotheses were 
supported, indicating no significant relationship between personality type as 
measured by the MBTI®, and usability as measured by the SUMI in this sample.  
When grouping by Keirsey temperament, statistical analysis indicated five 
hypotheses were supported, indicating no significant relationship between 
personality type as measured by the MBTI®, and usability as measured by the 
SUMI subscales of  Affect, Efficiency, Learnability, Control, and the Global 
(overall) SUMI scale. Data analysis showed a significant relation between MBTI® 
personality type and the SUMI sub-scale of Helpfulness in this sample.  
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Chapter 5 
Conclusions, Implications, Recommendations and Summary 
 
 
 
The purpose of this chapter was to present the conclusions, implications and 
recommendations of this study. The objective of this study was to examine the 
relationship, if any, between a computer user’s psychological personality type, measured 
by the MBTI® and distinct measures of usability measured by the SUMI.  This chapter 
consists of conclusions and implications derived from the research. Finally,    
recommendations for further research are presented and followed by a summary of the 
study. 
Conclusions 
 
The results of this research were not completely unexpected. Based on the null 
hypotheses presented, the following conclusions are offered: When grouped by MBTI® 
function pairs, each hypothesis was supported. Therefore, no relationship was found to 
exist between personality, as measured by the MBTI®, and usability measured by the 
SUMI.   When data was grouped by Keirsey Temperament, all hypotheses were 
supported except one. Statistical analysis supported a relationship between the SUMI 
usability sub-scale of Helpfulness and MBTI® personality type.  Therefore, no 
relationship was found to exist between personality, as measured by the MBTI®, and 
usability measured by the SUMI sub-scales of Affect, Efficiency, Learnability, Control, 
and the overall Global measure. The statistical measurements for these tests were very 
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high values and suggest very clear results. The only contradictory evidence was presented 
in the analysis using the subscale of Helpfulness when data was grouped by Keirsey 
Temperament. 
Limitations of the Study 
There are always limitations with any research study. A primary limitation of this 
study was the relatively small sample size; the small sample size was necessitated by time 
and financial constraints, since both testing instruments were priced per item (approx. 
$20.00 each). One hundred copies of each instrument were purchased and utilized in this 
research. Therefore, generalization of study results to mirror a larger population is a 
problem. 
In addition, many studies were identified that used either the MBTI® or the SUMI 
in IT research. However, there were no studies that used both the MBTI® and the SUMI.  
This being the case, primary research was necessary. By using a small sample rather than 
testing the entire population, this naturally limited the scope of the study.  Since this 
study is exploratory in nature and was not intended to be generalized to a larger audience, 
it is not a significant limitation. Although the percentage of MBTI® types roughly 
matched those in the national database (Myers, 1998), there were measurable differences. 
Data analysis showed that the sample in this study differs significantly from the general 
population regarding MBTI® distributions. Also, the gender mix in this study was slightly 
different than the national sample.  
A much larger sample size would be needed before any true generalization on 
usability and MBTI® personality differences can be inferred. However, this limitation 
could apply to almost any research study. The only method to truly identify attributes of a 
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total population would be to test the entire population. This is clearly not practical. The 
best compromise is to select a smaller sample that is closely representative of the total 
population.  
Another limitation of the study is the context in which the tests were used.  That 
is, it is very important that the testing instruments are in the context of its intended use.  
Both the MBTI® and the SUMI have published guidelines for the use and interpretation 
of the respective test instruments. Care was taken in both the methodology design and the 
administration of both instruments, to follow these guidelines as closely as possible 
Also, while steps were taken to assure that coercion did not occur, it is always 
possible that certain subjects felt pressured to participate. It is impossible to determine if 
certain personality types agreed to participate in study more than other personality types 
in the sample population. Myers et al. (1998) stated that persons of certain personality 
types in the general population are more likely to volunteer to take personality 
assessments than other personality types (e.g., INFP). Since this sample was taken from a 
rather controlled group, it is impossible to know if these biases existed in this study.  
Implications 
 
Arriving at a thorough understanding of the users and their tasks is the basis for 
human-computer interaction research and is crucial to the design process of any 
information system (Shneiderman & Plaisant, 2009). By studying the behaviors of users, 
systems can be better designed to fit users’ needs.  
The findings in this study provide significant contributions so the field of 
information systems and are of particular interest to human interaction designers and 
software engineers that are interested in individual characteristics of users.  
  
92
Understanding how users interact with computer interfaces and application software can 
yield valuable insights. One implication is that research can identify usability design 
practices that can improve applications. 
Constant technological advances in hardware and software require a great deal of 
diligence by system’s developers and designers.  Application and interface design 
methods face constant challenges to remain relevant. Standardized design practices that 
focus on a prototypical, “average” user, while adequate for many applications, may not 
be the best usable solution for absolutely all products. Certain individual users may 
respond better to more individualized computer experiences.  These users should expect 
the same positive user experience as ‘average”, and designers should recognize that fact. 
Practical Applications of the Findings 
This research is an important initial step to determine how personality 
characteristics affect the end-users perception of usability. The research will contribute to 
the field of HCI specifically by helping to better understand how users interact with 
software products. Hopefully, this study will benefit usability professionals and 
specifically, software developers, in gaining a better understanding of the end-users, and 
how applications can be designed to maximize usability. 
In particular, this research could be helpful to designers working with 
customizable interfaces that are adaptable for specific users. What may be important to 
some users is not to others.  Individual differences, such as personality, cognitive style, 
locus of control, learning style, and individual demographics such as age, gender, 
education, cultural background, as well as the level of IT experience and knowledge, can 
all affect the perceptions and abilities of the user. This research should encourage 
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designers to pay attention of some of the lesser studied user characteristics such as 
personality. This research would allow developers to have an even greater understanding 
of the needs of individual users when performing user-centered design applications.  
Recommendations for Additional Research 
 
From this research, a number of recommendations for future study can be made. 
This research provides a starting point to researchers that are interested in the further 
identification of user characteristics and usability measures. There is considerable theory, 
as presented in the literature review, in the areas of usability and personality type. This 
research will serve as a starting point for researchers to follow in developing further 
research ideas in these areas and applying these findings to real-world applications. 
The completion of this study reveals new questions that could be answered in 
future studies. Definitely, more study is needed in the areas of personality and usability. 
Even though this research was inconclusive regarding this aspect of usability, this subject 
area could be explored much more deeply. This research should encourage designers to 
pay more attention to the personality characteristics of their potential users.  User 
interface trend researchers (Ross et al. 2009) present the view that new technologies and 
in particular, social media presents many new challenges for the field of human computer 
interaction. For example, rapid development of social media applications has 
exponentially increased the number of users that are expressing themselves and 
communicating online.  Social media communication, specifically Facebook, has forever 
changed the user-interface landscape. Personality has been shown to have some role in 
the use of social media (Ross et al. 2009). This research demonstrated results consistent 
with previous studies that Facebook use is dependent on some personality characteristics. 
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Those individuals that are described as Extraverts were more likely to engage in 
Facebook use (Ross et al. 2009). 
Li and Chignell (2010) concur, suggesting that personality plays major role in the 
use of certain social media, blogs in particular. Since Li and Chignell (2010) further 
clarify these results by saying that blog users are more attracted to blog writers who the 
user perceives to have a similar personality characteristic as the user. This presents an 
interesting scenario. By understanding personality traits that a writer is trying to attract, a 
user may falsely represent their type to please the researcher.  While this is pointed out as 
a possible misuse of personality theory, it is an area ripe for future study. 
Both the MBTI®’s 16 types and the SUMI sub-scales have potential for additional 
research.  For example, each sub-scale of the SUMI could be researched separately. In 
this study, there was evidence of a relationship between the Helpfulness sub-scale and 
MBTI® type, when grouped by Keirsey Temperament. More research could be directed 
toward the of usability attribute of helpfulness alone.  Also, while this particular study 
showed no relationship with MBTI® type, there could be a correlation between the SUMI 
scales and other personality measurements. Alternately, the MBTI® could be researched 
with other measures of usability, instead of the SUMI.   
Human-computer interaction remains a stable discipline, but Dix (2010), suggests 
that a methodological approach is particularly challenging. Technological changes 
dramatically affect the environment that early HCI practices were based on.  Traditional 
practices were focused on typical user profiles that were chosen to represent a much 
larger group of users.  While this practice was successful, Dix (2010) recommends a 
much stronger focus on individual users, suggesting that certain peak experiences of few 
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users. This practice would offer greater benefits when, as the author suggests, HCI the 
environment moves to one where there is a movement to a large number of applications 
that are used by a small number of users.  If a method can be found to better understand 
the individual user, designers can map these findings to new and personalized 
technological solutions. This growing trend toward the personalization of user interfaces 
is encouraging and hopefully will draw more developers to consider specific user 
characteristics when designing software applications.   
Finally, additional research using similar hypotheses would further validate the 
findings of this study. This research was limited by a fairly small sample size.  While this 
sample represented each of the 16 MBTI® types, a larger sample would allow researchers 
to focus on characteristics of specific MBTI® types. Additional research using similar 
hypotheses would also further validate the findings of this study.  
 
Summary of the Study 
 
 
One source of individual differences among computer users is the user’s 
personality and how it can affect the user-interface relationship. This study examined 
personality factors of users and how they relate to the users’ perception of usability 
Specifically, the goal of this research was to determine if there is a relationship 
between user’s psychological personality types, measured by the MBTI® and distinct 
measures of usability measured by the SUMI. The study examined the relationship 
between a computer user’s psychological personality type, measured by the MBTI®® and 
distinct measures of usability measured by the SUMI. To better understand how 
individual differences influence the use of information technology, this research proposed 
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to determine if there is a correlation between different user’s personality type and the 
components of measured usability.  
This study used the Myers-Briggs Type Indicator® to measure preferences of 
personality. Each subject was identified by having one of the each of the four basic 
MBTI® preferences, Introversion-Extraversion (I-E), Sensing-Intuitive (S-N), Thinking-
Feeling (T-F), and Judging-Perceiving (J-P).  The MBTI® is on a bi-polar scale. The user 
was identified as favoring one preference for the other, in each of the four preference 
categories.  Each user was identified by the letter associated with each of the four 
preferences: E or I, S or N, T or F, and J or P.  Each user was also classified by the 
combination of any of the four letters representing each category of preferences, or all of 
the preferences, resulting in 16 possible type combinations. The 16 types were collapsed 
together by the patterns of dominant mental functions (function pair) STs, SFs, NFs and 
NTs (Myers et al 1998).  The function pair is determined by using the middle two letters 
of the full MBTI® type designation. Alternatively, the sample was grouped together by 
temperament: SJs, SPs, NFs and NTs, as suggested by Keirsey (1998). Temperament is 
also determined by using two specific letters of the full MBTI® type designation.   
This study used the Software Usability Measurement Inventory (SUMI) to 
measure usability. The SUMI measures the overall usability of a software product or 
interface.  The SUMI also measures usability using five sub-scales: affect, efficiency, 
learnability, helpfulness, and control (Kirakowski, 1998). These measures are important 
since they are directly related to the ISO 9241 Standards for Usability.  
The rationale for using the MBTI® with the SUMI is that each instrument gives a 
unique measure of personality preferences and usability, respectively. Each instrument 
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alone is excellent. The MBTI® and the SUMI together are a powerful combination and 
together satisfy the specific objectives of this research.  
For this study, a common software help system (Microsoft Windows® XP) was 
selected as a typical type of software application used to test general usability as 
measured by the SUMI.  To achieve good usability, a product must be efficient, effective, 
and satisfying for those who use it (Nielsen, 1993). To aid the user, most software 
applications offer some type of help system.  Help systems generally offer how-to 
instructions on performing the tasks and actions used in the program. It would seem 
logical that users would appreciate the additional assistance that help systems offer. 
However, in some systems, users do not find the help functions useful or do not attempt 
to use them at all. 
One reason for this limited use could be the design of the help system itself.  
Despite a substantial effort expended in designing useful help systems, the user’s 
perception of most help systems is not positive. While users’ opinions have been 
important to designers of general applications design, with help systems, it appears that 
this is not always the case. Whatever the reasons, these researchers’ findings lead to one 
consistent conclusion:  users don’t like conventional help.  With this in mind, a help 
system seems an appropriate choice for a usability test, as well as a method to validate 
research. 
The participants in this study consisted of a random selection of employees from 
USA. Each subject was evaluated using the MBTI®.  Next, each subject performed a 
number of tasks using a standard software interface described below. After completion of 
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these tasks, each subject was asked to evaluate their experience with the interface using 
the SUMI.  Task list is available in Appendix D. 
Both testing instruments are scorable versions, providing immediate access to 
results. Both instruments were scored and appropriate statistical techniques were 
identified to analyze the data from the scored tests. 
When grouped by function pair, no relationship between SUMI usability sub-
scales of Affect, Efficiency, Learnability, Control, Helpfulness and Global, and MBTI® 
personality type was identified (the null hypotheses could not be rejected).  When 
grouped by Keirsey Temperament, statistical analysis supported a relationship between 
the SUMI usability sub-scale of Helpfulness and MBTI® personality type. 
The findings of this study offered significant contributions and important insights 
into the ever-changing field of human-computer interaction. Information is now available 
to better understand how personality type affects the user experience. Ultimately, this 
knowledge will assist software designers, MIS professionals gain a better understanding 
of the role individual differences plays in software development and produce quality 
usable products for their customers. 
 
Conclusion 
 
The purpose of this study was to determine if a relationship existed between a 
user’s psychological personality types, measured by the MBTI® and distinct measures of 
usability measured by the SUMI. When grouped by function pair, no relationship 
between SUMI and MBTI® personality type was identified. When grouped by Keirsey 
Temperament, statistical analysis supported a relationship between the SUMI usability 
sub-scale of Helpfulness and MBTI® personality type. 
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In this chapter, final conclusions and implications were presented. Limitations 
were identified, including a significant difference between the demographics of the 
sample frame and those of the population. Finally, recommendations for further research 
were also presented. 
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Appendix C 
 
Participant Instructions 
  
105
 
Instructions for Participants of the MBTI/SUMI Study  
 
 
You have been randomly selected to participate in an experiment involving computer 
software. The purpose of this exercise is to find out if there is a relationship between a 
user’s personality preferences and the user’s perception of usability. The experiment 
that you have been asked to participate in is a test of the software program and 
not a test of your abilities  
 
  
Each packet includes: MBTI booklet and scoring sheet; Microsoft 
Windows XP Help task list; and the combined SUMI booklet and 
answer sheet. 
 
Step 1 
Complete the Myers-Briggs Type Indicator (MBTI). Follow all directions 
on the booklet. Make sure you complete all three parts.  Mark your 
answers on the separate answer sheet. To assure confidentiality, 
do not put your name on the answer sheet 
 
Step 2 
Using the Task list provided, use the Windows XP Help Function to 
assist you in learning how to complete these tasks. 
 
Step 3 
Complete the Software Usability Measurement Inventory (SUMI), place 
a check mark by the answer of your choice. To assure 
confidentiality, do not put your name on the answer sheet 
 
Return the packet to the test administrator.  
 
 
Thank you for helping us in this important research.  
 
 
William H. Lindsey, Doctoral Candidate 
Maxine S. Cohen, PhD – Faculty Advisor 
Nova Southeastern University 
Graduate School of Computer and Information Sciences 
(954) 262-2000 or (954) 262-2072 
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Task List 
 
 
For this exercise, utilize the Windows XP Help System to learn how to do each of these 
tasks. You do not need to actually complete these tasks.  
 
Open Windows XP Help by clicking the Start button and choosing Help and Support 
from the pop-up list. 
 
 
Task 1 – Choose a different desktop theme 
 
Task 2 – Increase the size of Windows fonts 
 
Task 3 – Configure a program to run at Windows startup 
 
Task 4 – Using Task Scheduler to schedule the computer to shut down and restart at a 
specific time  
 
Task 5 – Uninstall MS Paint 
 
Task 6 – Backup Outlook folder 
 
Task 7 – Change file associations 
 
Task 8 – Share a drive 
 
Task 9 – Scan hard disk for errors 
 
Task 10 – Repair the registry 
`
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Appendix E 
 
Myers-Briggs Type Indicator ® Instrument 
 
 
The Myers-Briggs Type Indicator and the MBTI® are trademarks or registered 
trademarks of the Myers-Briggs Type Indicator Trust. The Form M booklet is 
Copyright® 1998 by Peter B. Myers and Katharine D. Myers. The copyrighted 
publication is not offered for sale; it is for licensed use only, and then only by qualified 
professionals whose qualifications are on file and have been accepted by Consulting 
Psychologists Press (CPP). CPP reserves all rights beyond the limited scope of this 
license, including without limitation, all rights under U.S. and international copyright and 
trademark laws. No portion of this publication may be reproduced, stored in a retrieval 
system, or transmitted in any form or by any means, electronic mechanical, 
photocopying, recording, or otherwise, without the written permission of the publisher. 
 
Note: Licensing restrictions prevent the instrument from appearing in this manuscript.  
The MBTI® instrument is readily available for purchase by qualified individuals from 
Consulting Psychologist Press, www.cpp.com 
 
Note:  Although the author is not a MBTI® qualified professional, CPP makes exemptions 
for qualified educational research. This study qualifies for such an exemption. 
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Appendix F 
 
Software Usability Measurement Inventory Instrument  
 
 The Software Usability Measurement Inventory (SUMI) is owned by Human Factors 
Research Group, Ireland, Copyright® 1993, 1994. All rights reserved. No portion of this 
publication may be reproduced, stored in a retrieval system, or transmitted in any form or 
by any means, electronic mechanical, photocopying, recording, or otherwise, without the 
written permission of the publisher. 
 
Note: Licensing restrictions prevent the instrument from appearing in this manuscript.  
The SUMI instrument is readily available for purchase from the Human Factors Research 
Group, Cork, Ireland, http://sumi.ucc.ie/ 
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Appendix G 
 
Combined MBTI®/SUMI Data 
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MBTI SUMI Category Data Demographics 
  
Functional 
              
Age Age Age Age 
User Type G E A H C L Gender 
18-
25 
26-
40 
41-
55 55 - older 
User1 ISTJ 63 65 54 65 64 60 M     X   
User2 ISTJ 28 19 36 33 30 33 F   X     
User3 ISFP 37 47 30 56 46 21 F       X 
User4 ENFP 43 40 41 56 51 66 F X       
User5 ENFP 46 39 29 68 54 39 M   X     
User6 ENFJ 63 65 68 62 67 47 F   X     
User7 ISTJ 28 24 40 30 37 34 F     X   
User8 ENFP 62 57 38 64 64 66 M     X   
User9 INFJ 46 36 37 56 58 45 F   X     
User10 ENFJ 64 71 71 58 60 66 F     X   
User11 ISTJ 43 21 40 48 52 41 M       X 
User12 INFJ 45 36 53 56 54 33 F   X     
User13 ENFJ 52 47 57 59 47 38 F     X   
User14 ENFP 38 39 47 43 42 39 F       X 
User15 ENFJ 36 30 36 43 44 26 F     X   
User16 ISFJ 44 33 30 66 57 32 M     X   
User17 ESFJ 44 27 28 48 51 41 M     X   
User18 ENTP 33 23 11 42 42 41 M   X     
User19 ENFP 30 23 19 43 41 34 F   X     
User20 ISTJ 41 42 53 50 60 62 F     X   
User21 ISTJ 48 39 47 57 47 45 F       X 
User22 INFJ 51 40 60 59 46 55 F       X 
User23 ISFJ 67 68 62 59 64 59 M     X   
User24 ISFJ 50 44 55 57 50 39 F       X 
User25 ESTJ 67 68 68 65 64 63 M       X 
User26 ENFP 36 43 23 47 30 49 F     X   
User27 ISTJ 42 44 46 55 43 41 M     X   
User28 ESFP 65 71 60 67 54 59 F   X     
User29 ESFJ 48 37 37 54 58 52 F   X     
User30 ENFP 41 34 35 61 46 37 F X       
User31 ISFJ 47 44 24 38 43 46 M       X 
User32 INFP 53 62 46 43 57 59 F     X   
User33 ENFP 68 71 71 68 58 61 M     X   
User34 ENFP 22 21 19 29 43 27 F     X   
User35 ISFP 51 52 58 45 53 48 M     X   
User36 INTJ 45 46 56 34 64 49 F   X     
User37 ESFJ 44 35 23 61 57 39 F   X     
User38 ENFP 61 49 66 65 58 46 F X       
User39 ENFJ 18 21 16 30 33 26 M   X     
User40 ESFP 30 19 16 50 39 23 F       X 
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User41 INTP 35 27 27 45 44 43 F     X   
User42 ISTJ 39 37 41 53 47 64 F     X   
User43 ISFP 72 59 65 65 64 57 M     X   
User44 ESTJ 66 65 71 64 58 68 F     X   
User45 INTJ 26 34 28 35 44 29 M     X   
User46 ENFP 40 46 28 50 51 26 M     X   
User47 ISFJ 36 31 38 32 39 50 F     X   
User48 ESFP 22 19 26 43 33 14 M     X   
User49 ISFJ 25 28 16 37 35 30 F     X   
User50 ENFJ 43 40 26 59 50 26 M     X   
User51 ESFJ 33 33 16 51 41 35 F     X   
User52 ESFJ 21 22 22 24 26 23 F   X     
User53 ENFJ 47 40 42 57 52 47 M     X   
User54 ESTJ 36 34 30 38 39 25 F     X   
User55 INFJ 59 50 63 64 58 49 M     X   
User56 ISFJ 48 33 46 62 60 45 M     X   
User57 ESFP 69 60 69 64 57 63 F     X   
User58 ISFJ 68 59 66 63 63 66 F   X     
User59 ISFJ 41 40 33 63 45 37 M       X 
User60 ESFP 71 71 71 69 67 59 M   X     
User61 ESFJ 15 16 16 20 28 24 M     X   
User62 ESFP 40 50 47 31 36 39 F X       
User63 ESFJ 11 16 14 11 16 11 F     X   
User64 ISFJ 33 22 29 45 42 28 F   X     
User65 ESFP 31 19 19 41 34 25 M   X     
User66 ISTJ 15 13 14 15 24 24 F   X     
User67 ESTJ 65 68 63 60 49 71 M   X     
User68 ESTP 71 71 71 69 67 59 F   X     
User69 ISFJ 69 59 71 66 58 61 M     X   
User70 INFP 57 33 65 66 62 54 M   X     
User71 ESFJ 71 71 65 67 68 61 M       X 
User72 ESFJ 47 43 25 52 53 44 M       X 
User73 ISFP 13 16 11 30 33 44 M   X     
User74 INFJ 12 16 11 23 27 30 M     X   
User75 ISFJ 33 34 26 48 43 34 F     X   
User76 ISFP 12 16 11 17 22 11 F     X   
User77 ESFP 71 71 65 67 68 61 F   X     
User78 ENTJ 12 16 16 11 28 24 M       X 
User79 ISFJ 38 40 35 43 36 43 F       X 
User80 INTJ 57 55 44 56 58 63 F       X 
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User81 ENFJ 26 21 20 40 35 24 F X       
User82 ENFJ 43 21 40 48 52 41 F   X     
User83 ISTJ 49 43 48 46 55 28 M       X 
User84 ESFP 43 37 36 43 59 25 F     X   
User85 ENFP 70 55 69 67 65 66 M X       
User86 ESFJ 32 17 35 41 21 27 F     X   
User87 ISTP 37 40 21 39 38 44 M     X   
User88 ESFJ 15 16 11 25 23 11 F   X     
User89 Lost                       
User90 ISFJ 30 40 23 42 41 23 F     X   
User91 ISTP 25 27 23 42 39 27 M     X   
User92 ENFP 58 43 69 65 54 52 F     X   
User93 ENFJ 27 25 16 32 37 33 F X       
User94 Lost                       
User95 ENFJ 27 21 11 41 42 26 F     X   
User96 ESFP 33 38 48 49 31 39 M     X   
User97 ESFJ 57 43 41 63 54 61 M   X     
User98 ESTJ 69 69 69 69 52 60 M     X   
User99 ISTJ 26 25 19 48 38 23 M       X 
User100 ISTJ 61 68 51 59 54 58 M     X   
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SUMI Scoring Report from SUMISCO 7.38 
Time and date of analysis: 18:04:57 on 10-24-2010 
 
Files used in this analysis: 
SUMI US Language Items Ver 3.4 
SUMI Version 2.1 Scoring Keys 
distributions: set 01A       
weights: set 01A       
population parameters: set 01A        
 
Data file analysed: sumite~1.ASC: sample data 
Number of users analysed:  98  
 
Individual User Scores 
 
User Globa Effic Affec Helpf Contr Learn  
1 63 65 54 65 64 60  subject1  
2 28 19 36 33 30 33  subject2  
3 37 47 30 56 46 21  subject3  
4 43 40 41 56 51 66  subject4  
5 46 39 29 68 54 39  subject5  
6 63 65 68 62 67 47  subject6  
7 28 24 40 30 37 34  subject7  
8 62 57 38 64 64 66  subject8  
9 46 36 37 56 58 45  subject9  
10 64 71 71 58 60 66  subject10  
11 43 21 40 48 52 41  subject11  
12 45 36 53 56 54 33  subject12  
13 52 47 57 59 47 38  subject13  
14 38 39 47 43 42 39  subject14  
15 36 30 36 43 44 26  subject15  
16 44 33 30 66 57 32  subject16  
17 44 27 28 48 51 41  subject17  
18 33 23 11 42 42 41  subject18  
19 30 23 19 43 41 34  subject19  
20 41 42 53 50 60 62  subject20  
21 48 39 47 57 47 45  subject21  
22 51 40 60 59 46 55  subject22  
23 67 68 62 59 64 59  subject23  
24 50 44 55 57 50 39  subject24  
25 67 68 68 65 64 63  subject25  
26 36 43 23 47 30 49  subject26  
27 42 44 46 55 43 41  subject27  
28 65 71 60 67 54 59  subject28  
29 48 37 37 54 58 52  subject29  
30 41 34 35 61 46 37  subject30  
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31 47 44 24 38 43 46  subject31  
32 53 62 46 43 57 59  subject32  
33 68 71 71 68 58 61  subject33  
34 22 21 19 29 43 27  subject34  
35 51 52 58 45 53 48  subject35  
36 45 46 56 34 64 49  subject36  
37 44 35 23 61 57 39  subject37  
38 61 49 66 65 58 46  subject38  
39 18 21 16 30 33 26  subject39  
40 30 19 16 50 39 23  subject40  
41 35 27 27 45 44 43  subject41  
42 39 37 41 53 47 64  subject42  
43 72 59 65 65 64 57  subject43  
44 66 65 71 64 58 68  subject44  
45 26 34 28 35 44 29  subject45  
46 40 46 28 50 51 26  subject46  
47 36 31 38 32 39 50  subject47  
48 22 19 26 43 33 14  subject48  
49 25 28 16 37 35 30  subject49  
50 43 40 26 59 50 26  subject50  
51 33 33 16 51 41 35  subject51  
52 21 22 22 24 26 23  subject52  
53 47 40 42 57 52 47  subject53  
54 36 34 30 38 39 25  subject54  
55 59 50 63 64 58 49  subject55  
56 48 33 46 62 60 45  subject56  
57 69 60 69 64 57 63  subject57  
58 68 59 66 63 63 66  subject58  
59 41 40 33 63 45 37  subject59  
60 71 71 71 69 67 59  subject60  
61 15 16 16 20 28 24  subject61  (H) 
62 40 50 47 31 36 39  subject62  
63 11 16 14 11 16 11  subject63  (HC) 
64 33 22 29 45 42 28  subject64  
65 31 19 19 41 34 25  subject65  
66 15 13 14 15 24 24  subject66  (H) 
67 65 68 63 60 49 71  subject67  
68 71 71 71 69 67 59  subject68  
69 69 59 71 66 58 61  subject69  
70 57 33 65 66 62 54  subject70  
71 71 71 65 67 68 61  subject71  
72 47 43 25 52 53 44  subject72  
73 13 16 11 30 33 44  subject73  
74 12 16 11 23 27 30  subject74  
75 33 34 26 48 43 34  subject75  
76 12 16 11 17 22 11  subject76  (H) 
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77 71 71 65 67 68 61  subject77  
78 12 16 16 11 28 24  subject78  (H) 
79 38 40 35 43 36 43  subject79  
80 57 55 44 56 58 63  subject80  
81 26 21 20 40 35 24  subject81  
82 43 21 40 48 52 41  subject82  
83 49 43 48 46 55 28  subject83  
84 43 37 36 43 59 25  subject84  
85 70 55 69 67 65 66  subject85  
86 32 17 35 41 21 27  subject86  
87 37 40 21 39 38 44  subject87  
88 15 16 11 25 23 11  subject88  
89 30 40 23 42 41 23  subject90  
90 25 27 23 42 39 27  subject91   
91 58 43 69 65 54 52  subject92  
92 27 25 16 32 37 33  subject93  
93 27 21 11 41 42 26  subject95  
94 33 38 48 49 31 39  subject96  
95 57 43 41 63 54 61  subject97  
96 69 69 69 69 52 60  subject98  
97 26 25 19 48 38 23  subject99       
98 61 68 51 59 54 58  subject100  
  
 
In this output, the SUMI items which differ most from the standardization are  presented 
first.   
 
I'll never learn all the functions in this software product. 
Item 40  Agree Undecided Disagree 
Profile 81   7   10   
Expected 27.76 27.03 43.21 
Chi Sq 102.13 14.84 25.53 142.5*** 
 
I enjoy the time I spend using this software. 
Item 7  Agree Undecided Disagree 
Profile 24   27   47   
Expected 56.89 27.76 13.35 
Chi Sq 19.01 0.02 84.79 103.82*** 
 
It takes too long to learn what to do with this software. 
Item 10  Agree Undecided Disagree 
Profile 40   9   49   
Expected 10.44 17.16 70.4 
Chi Sq 83.71 3.88 6.51 94.09*** 
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This software is inconsistent. 
Item 21  Agree Undecided Disagree 
Profile 43   6   49   
Expected 13.6 25.33 59.08 
Chi Sq 63.6 14.75 1.72 80.07*** 
 
Using this software is frustrating. 
Item 27  Agree Undecided Disagree 
Profile 50   14   34   
Expected 16.75 20.96 60.29 
Chi Sq 65.99 2.31 11.46 79.77*** 
 
This software is very awkward to use. 
Item 47  Agree Undecided Disagree 
Profile 28   20   50   
Expected 6.55 17.24 74.21 
Chi Sq 70.16 0.44 7.9 78.5*** 
 
I wouldn't like to use this software every day. 
Item 22  Agree Undecided Disagree 
Profile 56   9   33   
Expected 21.04 16.51 60.45 
Chi Sq 58.09 3.42 12.47 73.97*** 
 
I prefer to stick to the functions that I know best. 
Item 20  Agree Undecided Disagree 
Profile 83   3   12   
Expected 41.27 20.39 36.34 
Chi Sq 42.19 14.83 16.3 73.32*** 
 
Working with this software is satisfying. 
Item 12  Agree Undecided Disagree 
Profile 34   22   42   
Expected 52.68 31.88 13.43 
Chi Sq 6.63 3.06 60.75 70.44*** 
 
I feel safer if I use only a few familiar commands or operations. 
Item 14  Agree Undecided Disagree 
Profile 77   2   19   
Expected 39.57 18.37 40.06 
Chi Sq 35.4 14.59 11.07 61.06*** 
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Working with this software is mentally stimulating. 
Item 17  Agree Undecided Disagree 
Profile 20   24   54   
Expected 39.73 33.91 24.36 
Chi Sq 9.8 2.89 36.07 48.77*** 
 
It's easy to forget how to do things with this software. 
Item 45  Agree Undecided Disagree 
Profile 53   11   34   
Expected 23.63 17.4 56.97 
Chi Sq 36.5 2.35 9.26 48.12*** 
 
Sometimes this software behaves in a way I don't understand. 
Item 46  Agree Undecided Disagree 
Profile 63   8   27   
Expected 31.56 24.68 41.76 
Chi Sq 31.32 11.28 5.22 47.81*** 
 
Getting your tasks done with this software is easy. 
Item 26  Agree Undecided Disagree 
Profile 48   14   36   
Expected 68.14 16.83 13.03 
Chi Sq 5.95 0.48 40.5 46.93*** 
 
I would recommend this software to my colleagues. 
Item 2  Agree Undecided Disagree 
Profile 55   9   34   
Expected 58.59 26.22 13.19 
Chi Sq 0.22 11.31 32.83 44.36*** 
 
I sometimes wonder if I'm using the right command. 
Item 11  Agree Undecided Disagree 
Profile 66   7   25   
Expected 34.8 15.54 47.66 
Chi Sq 27.98 4.69 10.78 43.45*** 
 
Sometimes, this software gives me a headache! 
Item 37  Agree Undecided Disagree 
Profile 50   8   40   
Expected 23.71 20.47 53.82 
Chi Sq 29.15 7.6 3.55 40.29*** 
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The amount or quality of the help information varies across the system.  
Item 43  Agree Undecided Disagree 
Profile 56   24   18   
Expected 29.05 51.06 17.88 
Chi Sq 25.0 14.34 0.0 39.34*** 
 
Sometimes, I don't know what I should do next with this software. 
Item 6  Agree Undecided Disagree 
Profile 60   12   26   
Expected 31.4 16.91 49.69 
Chi Sq 26.05 1.43 11.29 38.77*** 
 
It's hard to learn new functions. 
Item 35  Agree Undecided Disagree 
Profile 37   14   47   
Expected 15.05 24.03 58.91 
Chi Sq 32.0 4.19 2.41 38.6*** 
 
I feel in control of this software when I'm using it. 
Item 19  Agree Undecided Disagree 
Profile 44   16   38   
Expected 55.68 25.9 16.43 
Chi Sq 2.45 3.78 28.33 34.56*** 
 
Sometimes the software doesn't do what I expect it to do. 
Item 41  Agree Undecided Disagree 
Profile 71   4   23   
Expected 45.56 22.17 30.27 
Chi Sq 14.2 14.89 1.74 30.84*** 
 
The speed of this software is about right. 
Item 29  Agree Undecided Disagree 
Profile 80   12   6   
Expected 54.95 16.35 26.71 
Chi Sq 11.42 1.16 16.05 28.63*** 
 
The software has helped me overcome any problems I've had in using it. 
Item 28  Agree Undecided Disagree 
Profile 37   25   36   
Expected 27.03 48.96 22.01 
Chi Sq 3.68 11.73 8.89 24.29*** 
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Learning to use this software is difficult to start with. 
Item 5  Agree Undecided Disagree 
Profile 39   12   47   
Expected 21.2 18.13 58.67 
Chi Sq 14.94 2.07 2.32 19.33*** 
 
You don't have to do much typing with this software. 
Item 34  Agree Undecided Disagree 
Profile 81   9   8   
Expected 60.21 24.52 13.27 
Chi Sq 7.18 9.82 2.09 19.1*** 
 
I find the help information given by this software is not very useful. 
Item 8  Agree Undecided Disagree 
Profile 38   17   43   
Expected 21.77 31.48 44.75 
Chi Sq 12.1 6.66 0.07 18.83*** 
 
It's clear that user needs have been taken into consideration. 
Item 31  Agree Undecided Disagree 
Profile 45   17   36   
Expected 39.73 35.36 22.9 
Chi Sq 0.7 9.54 7.49 17.73*** 
 
This software disrupts the way I normally like to arrange my work. 
Item 16  Agree Undecided Disagree 
Profile 20   28   50   
Expected 9.55 23.39 65.06 
Chi Sq 11.44 0.91 3.49 15.84*** 
 
The software has stopped unexpectedly sometimes. 
Item 4  Agree Undecided Disagree 
Profile 29   10   59   
Expected 45.97 10.36 41.68 
Chi Sq 6.26 0.01 7.2 13.48** 
 
Using this software sometimes makes me feel tense. 
Item 32  Agree Undecided Disagree 
Profile 54   10   34   
Expected 37.06 14.89 46.05 
Chi Sq 7.74 1.61 3.15 12.5** 
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If this software stops, it is not easy to restart. 
Item 9  Agree Undecided Disagree 
Profile 11   54   33   
Expected 15.86 37.79 44.35 
Chi Sq 1.49 6.95 2.9 11.34** 
 
I have to seek assistance when I use this software. 
Item 50  Agree Undecided Disagree 
Profile 24   14   60   
Expected 12.95 14.32 70.73 
Chi Sq 9.43 0.01 1.63 11.07** 
 
System information is presented in a clear and understandable way. 
Item 13  Agree Undecided Disagree 
Profile 63   11   24   
Expected 61.75 21.53 14.73 
Chi Sq 0.03 5.15 5.84 11.01** 
 
This software responds too slowly to input. 
Item 1  Agree Undecided Disagree 
Profile 8   11   79   
Expected 18.61 14.97 64.42 
Chi Sq 6.05 1.05 3.3 10.41** 
 
It's relatively easy to move from one part of a task to another. 
Item 44  Agree Undecided Disagree 
Profile 56   26   16   
Expected 67.65 15.13 15.21 
Chi Sq 2.01 7.8 0.04 9.85** 
 
It's easy to make the software do exactly what you want. 
Item 39  Agree Undecided Disagree 
Profile 36   26   36   
Expected 40.79 33.75 23.47 
Chi Sq 0.56 1.78 6.69 9.03* 
 
You have to go through too many steps to get something to work. 
Item 36  Agree Undecided Disagree 
Profile 32   14   52   
Expected 20.31 19.5 58.18 
Chi Sq 6.73 1.55 0.66 8.94* 
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Getting data files in and out of the system is not easy. 
Item 49  Agree Undecided Disagree 
Profile 15   53   30   
Expected 13.51 40.22 44.27 
Chi Sq 0.16 4.06 4.6 8.82* 
 
I often have to go back and look at the user manuals. 
Item 30  Agree Undecided Disagree 
Profile 16   12   70   
Expected 19.5 21.85 56.65 
Chi Sq 0.63 4.44 3.15 8.22* 
 
You can see at a glance what the options are at each stage. 
Item 48  Agree Undecided Disagree 
Profile 42   31   25   
Expected 54.71 23.31 19.99 
Chi Sq 2.95 2.54 1.26 6.75* 
 
There is too much to read before you can start using the software. 
Item 25  Agree Undecided Disagree 
Profile 22   13   63   
Expected 15.78 21.69 60.53 
Chi Sq 2.45 3.48 0.1 6.03* 
 
I can understand and act on the information provided by this software. 
Item 23  Agree Undecided Disagree 
Profile 67   15   16   
Expected 70.81 17.97 9.23 
Chi Sq 0.2 0.49 4.97 5.67 
 
The instructions and prompts are helpful. 
Item 3  Agree Undecided Disagree 
Profile 63   13   22   
Expected 61.02 20.88 16.1 
Chi Sq 0.06 2.97 2.16 5.2 
 
The software documentation is very informative. 
Item 15  Agree Undecided Disagree 
Profile 32   43   23   
Expected 34.15 48.88 14.97 
Chi Sq 0.14 0.71 4.31 5.15 
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The software has a very attractive presentation. 
Item 42  Agree Undecided Disagree 
Profile 63   22   13   
Expected 55.19 26.62 16.18 
Chi Sq 1.1 0.8 0.63 2.53 
 
There is never enough information on the screen when I need it. 
Item 18  Agree Undecided Disagree 
Profile 16   16   66   
Expected 16.83 21.93 59.24 
Chi Sq 0.04 1.6 0.77 2.42 
 
The organization of the menus or information lists seems fairly logical. 
Item 33  Agree Undecided Disagree 
Profile 69   13   16   
Expected 70.16 15.78 12.06 
Chi Sq 0.02 0.49 1.29 1.8 
 
Error prevention messages are inadequate. 
Item 38  Agree Undecided Disagree 
Profile 22   36   40   
Expected 24.36 39.65 33.99 
Chi Sq 0.23 0.34 1.06 1.63 
 
It's hard to do non-standard things with this software. 
Item 24  Agree Undecided Disagree 
Profile 30   41   27   
Expected 30.02 40.06 27.92 
Chi Sq 0.0 0.02 0.03 0.05 
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Minitab Analysis of Variance (ANOVA) Data 
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Minitab Analysis of Variance (ANOVA) Data 
 
 
MBTI Function Pair Analysis 
 
Welcome to Minitab, press F1 for help. 
Executing from file: C:\Program Files\Minitab\Minitab 
16\English\Macros\Startup.mac 
 
 This Software was purchased for academic use only. 
 Commercial use of the Software is prohibited. 
 
Retrieving worksheet from file: 'F:\SampleData1.xls' 
Worksheet was saved on Wed Feb 16 2011 
 
Results for: Learnability 
  
One-way ANOVA: Learnability versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    522  261  1.01  0.368 
Error   89  23002  258 
Total   91  23525 
 
S = 16.08   R-Sq = 2.22%   R-Sq(adj) = 0.02% 
 
 
                         Individual 95% CIs For Mean Based on Pooled StDev 
Level   N   Mean  StDev    -+---------+---------+---------+-------- 
NF     30  41.53  15.79      (-----------*-----------) 
SF     40  39.58  16.22    (---------*---------) 
ST     22  45.64  16.20             (------------*-------------) 
                           -+---------+---------+---------+-------- 
                         35.0      40.0      45.0      50.0 
 
Pooled StDev = 16.08 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
ST    22  45.64  A 
NF    30  41.53  A 
SF    40  39.58  A 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of MBTI 
 
Individual confidence level = 98.07% 
 
 
MBTI = NF subtracted from: 
 
MBTI   Lower  Center  Upper  ------+---------+---------+---------+--- 
SF    -11.21   -1.96   7.29       (--------*--------) 
ST     -6.65    4.10  14.86           (----------*----------) 
                             ------+---------+---------+---------+--- 
                                 -10         0        10        20 
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MBTI = SF subtracted from: 
 
MBTI  Lower  Center  Upper  ------+---------+---------+---------+--- 
ST    -4.11    6.06  16.23              (---------*---------) 
                            ------+---------+---------+---------+--- 
                                -10         0        10        20 
 
 
  
One-way ANOVA: Control versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    468  234  1.32  0.272 
Error   89  15768  177 
Total   91  16236 
 
S = 13.31   R-Sq = 2.88%   R-Sq(adj) = 0.70% 
 
 
                         Individual 95% CIs For Mean Based on Pooled StDev 
Level   N   Mean  StDev     +---------+---------+---------+--------- 
NF     30  50.37  10.07                   (-----------*-----------) 
SF     40  45.42  15.39        (----------*---------) 
ST     22  45.82  13.08     (--------------*-------------) 
                            +---------+---------+---------+--------- 
                         40.0      44.0      48.0      52.0 
 
Pooled StDev = 13.31 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
NF    30  50.37  A 
ST    22  45.82  A 
SF    40  45.42  A 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of MBTI 
 
Individual confidence level = 98.07% 
 
 
MBTI = NF subtracted from: 
 
MBTI   Lower  Center  Upper    --+---------+---------+---------+------- 
SF    -12.60   -4.94   2.72     (------------*------------) 
ST    -13.45   -4.55   4.35    (-------------*--------------) 
                               --+---------+---------+---------+------- 
                             -12.0      -6.0       0.0       6.0 
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MBTI = SF subtracted from: 
 
MBTI  Lower  Center  Upper    --+---------+---------+---------+------- 
ST    -8.03    0.39   8.81             (-------------*-------------) 
                              --+---------+---------+---------+------- 
                            -12.0      -6.0       0.0       6.0 
 
 
Results for: Helpfulness 
  
One-way ANOVA: Helpfulness versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    284  142  0.69  0.506 
Error   89  18379  207 
Total   91  18663 
 
S = 14.37   R-Sq = 1.52%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on Pooled StDev 
Level   N   Mean  StDev    -+---------+---------+---------+-------- 
NF     30  52.40  12.89             (------------*------------) 
SF     40  48.35  15.67     (----------*----------) 
ST     22  49.68  13.78    (--------------*--------------) 
                           -+---------+---------+---------+-------- 
                         44.0      48.0      52.0      56.0 
 
Pooled StDev = 14.37 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
NF    30  52.40  A 
ST    22  49.68  A 
SF    40  48.35  A 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of MBTI 
 
Individual confidence level = 98.07% 
 
 
MBTI = NF subtracted from: 
 
MBTI   Lower  Center  Upper     -+---------+---------+---------+-------- 
SF    -12.32   -4.05   4.22     (-------------*-------------) 
ST    -12.33   -2.72   6.89     (---------------*---------------) 
                                -+---------+---------+---------+-------- 
                             -12.0      -6.0       0.0       6.0 
 
 
MBTI = SF subtracted from: 
 
MBTI  Lower  Center  Upper     -+---------+---------+---------+-------- 
ST    -7.76    1.33  10.42             (--------------*--------------) 
                               -+---------+---------+---------+-------- 
                            -12.0      -6.0       0.0       6.0 
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Results for: Affect 
  
One-way ANOVA: Affect versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    870  435  1.18  0.312 
Error   89  32808  369 
Total   91  33678 
 
S = 19.20   R-Sq = 2.58%   R-Sq(adj) = 0.39% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev  --------+---------+---------+---------+- 
NF     30  42.90  19.80          (-----------*----------) 
SF     40  37.10  19.51  (---------*---------) 
ST     22  43.77  17.72         (-------------*-------------) 
                         --------+---------+---------+---------+- 
                              36.0      42.0      48.0      54.0 
 
Pooled StDev = 19.20 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
ST    22  43.77  A 
NF    30  42.90  A 
SF    40  37.10  A 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of MBTI 
 
Individual confidence level = 98.07% 
 
 
MBTI = NF subtracted from: 
 
MBTI   Lower  Center  Upper  ---------+---------+---------+---------+ 
SF    -16.85   -5.80   5.25    (----------*----------) 
ST    -11.97    0.87  13.71         (------------*------------) 
                             ---------+---------+---------+---------+ 
                                    -10         0        10        20 
 
 
MBTI = SF subtracted from: 
 
MBTI  Lower  Center  Upper  ---------+---------+---------+---------+ 
ST    -5.47    6.67  18.82                (-----------*-----------) 
                            ---------+---------+---------+---------+ 
                                   -10         0        10        20 
 
 
 
 
 
  
130
Results for: Efficiency 
  
One-way ANOVA: Efficiency versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    185   92  0.30  0.742 
Error   89  27426  308 
Total   91  27610 
 
S = 17.55   R-Sq = 0.67%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev  ---+---------+---------+---------+------ 
NF     30  40.23  15.71   (-----------*------------) 
SF     40  39.23  17.72  (----------*----------) 
ST     22  42.82  19.55      (--------------*--------------) 
                         ---+---------+---------+---------+------ 
                         35.0      40.0      45.0      50.0 
 
Pooled StDev = 17.55 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
ST    22  42.82  A 
NF    30  40.23  A 
SF    40  39.23  A 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of MBTI 
 
Individual confidence level = 98.07% 
 
 
MBTI = NF subtracted from: 
 
MBTI   Lower  Center  Upper  --------+---------+---------+---------+- 
SF    -11.11   -1.01   9.09      (------------*-----------) 
ST     -9.16    2.58  14.33         (-------------*--------------) 
                             --------+---------+---------+---------+- 
                                  -8.0       0.0       8.0      16.0 
 
 
MBTI = SF subtracted from: 
 
MBTI  Lower  Center  Upper  --------+---------+---------+---------+- 
ST    -7.51    3.59  14.70           (------------*-------------) 
                            --------+---------+---------+---------+- 
                                 -8.0       0.0       8.0      16.0 
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Results for: Global 
  
One-way ANOVA: Global versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    181   90  0.31  0.736 
Error   89  26143  294 
Total   91  26324 
 
S = 17.14   R-Sq = 0.69%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev  --------+---------+---------+---------+- 
NF     30  45.40  15.48        (--------------*---------------) 
SF     40  42.38  18.48  (-------------*------------) 
ST     22  44.86  16.73    (-----------------*-----------------) 
                         --------+---------+---------+---------+- 
                              40.0      44.0      48.0      52.0 
 
Pooled StDev = 17.14 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
NF    30  45.40  A 
ST    22  44.86  A 
SF    40  42.38  A 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of MBTI 
 
Individual confidence level = 98.07% 
 
 
MBTI = NF subtracted from: 
 
MBTI   Lower  Center  Upper  ---------+---------+---------+---------+ 
SF    -12.89   -3.02   6.84   (-------------*-------------) 
ST    -12.00   -0.54  10.93    (---------------*----------------) 
                             ---------+---------+---------+---------+ 
                                   -7.0       0.0       7.0      14.0 
 
 
MBTI = SF subtracted from: 
 
MBTI  Lower  Center  Upper  ---------+---------+---------+---------+ 
ST    -8.35    2.49  13.33         (---------------*--------------) 
                            ---------+---------+---------+---------+ 
                                  -7.0       0.0       7.0      14.0 
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Keirsey Function Pair Analysis 
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Results for: Learnability 
  
One-way ANOVA: Learnability versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2     97   48  0.18  0.832 
Error   89  23428  263 
Total   91  23525 
 
S = 16.22   R-Sq = 0.41%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on Pooled StDev 
Level   N   Mean  StDev     +---------+---------+---------+--------- 
NF     30  41.53  15.79              (--------------*--------------) 
SJ     44  42.52  16.02                   (-----------*-----------) 
SP     18  39.78  17.41     (------------------*------------------) 
                            +---------+---------+---------+--------- 
                         32.0      36.0      40.0      44.0 
 
Pooled StDev = 16.22 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
SJ    44  42.52  A 
NF    30  41.53  A 
SP    18  39.78  A 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of MBTI 
 
Individual confidence level = 98.07% 
 
 
MBTI = NF subtracted from: 
 
MBTI   Lower  Center  Upper  ---------+---------+---------+---------+ 
SJ     -8.16    0.99  10.14         (------------*------------) 
SP    -13.28   -1.76   9.77  (---------------*----------------) 
                             ---------+---------+---------+---------+ 
                                   -7.0       0.0       7.0      14.0 
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MBTI = SJ subtracted from: 
 
MBTI   Lower  Center  Upper  ---------+---------+---------+---------+ 
SP    -13.56   -2.74   8.07  (--------------*---------------) 
                             ---------+---------+---------+---------+ 
                                   -7.0       0.0       7.0      14.0 
 
 
Results for: Control 
  
One-way ANOVA: Control versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    474  237  1.34  0.267 
Error   89  15762  177 
Total   91  16236 
 
S = 13.31   R-Sq = 2.92%   R-Sq(adj) = 0.74% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev   --+---------+---------+---------+------- 
NF     30  50.37  10.07                (---------*--------) 
SJ     44  45.80  13.23         (-------*-------) 
SP     18  45.00  17.66   (-----------*-----------) 
                          --+---------+---------+---------+------- 
                         40.0      45.0      50.0      55.0 
 
Pooled StDev = 13.31 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
NF    30  50.37  A 
SJ    44  45.80  A 
SP    18  45.00  A 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of MBTI 
 
Individual confidence level = 98.07% 
 
 
MBTI = NF subtracted from: 
 
MBTI   Lower  Center  Upper     -+---------+---------+---------+-------- 
SJ    -12.08   -4.57   2.94         (---------*----------) 
SP    -14.82   -5.37   4.09     (------------*-------------) 
                                -+---------+---------+---------+-------- 
                             -14.0      -7.0       0.0       7.0 
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MBTI = SJ subtracted from: 
 
MBTI  Lower  Center  Upper     -+---------+---------+---------+-------- 
SP    -9.67   -0.80   8.08            (------------*------------) 
                               -+---------+---------+---------+-------- 
                            -14.0      -7.0       0.0       7.0 
 
 
Results for: Helpfulness 
  
One-way ANOVA: Helpfulness versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     3   1775  592  2.83  0.043 
Error   88  18380  209 
Total   91  20155 
 
S = 14.45   R-Sq = 8.81%   R-Sq(adj) = 5.70% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev  ---------+---------+---------+---------+ 
NF     30  52.40  12.89                                   (-*--) 
NT      1  11.00      *  (--------------*-------------) 
SJ     43  48.53  15.10                                 (-*-) 
SP     18  49.28  15.32                                (---*--) 
                         ---------+---------+---------+---------+ 
                                  0        20        40        60 
 
Pooled StDev = 14.45 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
NF    30  52.40  A 
SP    18  49.28  A B 
SJ    43  48.53  A B 
NT     1  11.00    B 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of MBTI 
 
Individual confidence level = 98.95% 
 
 
MBTI = NF subtracted from: 
 
MBTI   Lower  Center  Upper    +---------+---------+---------+--------- 
NT    -79.84  -41.40  -2.96    (---------*--------) 
SJ    -12.86   -3.87   5.13                     (-*-) 
SP    -14.40   -3.12   8.15                    (--*--) 
                               +---------+---------+---------+--------- 
                             -80       -40         0        40 
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MBTI = NT subtracted from: 
 
MBTI  Lower  Center  Upper    +---------+---------+---------+--------- 
SJ    -0.71   37.53  75.78                        (--------*---------) 
SP    -0.57   38.28  77.12                        (---------*--------) 
                              +---------+---------+---------+--------- 
                            -80       -40         0        40 
 
 
MBTI = SJ subtracted from: 
 
MBTI  Lower  Center  Upper    +---------+---------+---------+--------- 
SP    -9.87    0.74  11.36                      (-*--) 
                              +---------+---------+---------+--------- 
                            -80       -40         0        40 
 
 
Results for: Affect 
  
One-way ANOVA: Affect versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    343  171  0.46  0.634 
Error   89  33335  375 
Total   91  33678 
 
S = 19.35   R-Sq = 1.02%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev  -----+---------+---------+---------+---- 
NF     30  42.90  19.80         (-------------*-------------) 
SJ     44  38.64  17.72   (----------*-----------) 
SP     18  41.50  22.32  (-----------------*-----------------) 
                         -----+---------+---------+---------+---- 
                           35.0      40.0      45.0      50.0 
 
Pooled StDev = 19.35 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
NF    30  42.90  A 
SP    18  41.50  A 
SJ    44  38.64  A 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of MBTI 
 
Individual confidence level = 98.07% 
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MBTI = NF subtracted from: 
 
MBTI   Lower  Center  Upper      +---------+---------+---------+--------- 
SJ    -15.18   -4.26   6.66       (-------------*------------) 
SP    -15.15   -1.40  12.35       (----------------*----------------) 
                                 +---------+---------+---------+--------- 
                             -16.0      -8.0       0.0       8.0 
 
 
MBTI = SJ subtracted from: 
 
MBTI   Lower  Center  Upper      +---------+---------+---------+--------- 
SP    -10.04    2.86  15.77             (----------------*---------------) 
                                 +---------+---------+---------+--------- 
                             -16.0      -8.0       0.0       8.0 
 
 
Results for: Efficiency 
  
One-way ANOVA: Efficiency versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    230  115  0.37  0.690 
Error   89  27381  308 
Total   91  27610 
 
S = 17.54   R-Sq = 0.83%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev   --+---------+---------+---------+------- 
NF     30  40.23  15.71   (-----------*------------) 
SJ     44  39.27  17.31   (----------*---------) 
SP     18  43.50  20.77      (---------------*---------------) 
                          --+---------+---------+---------+------- 
                         35.0      40.0      45.0      50.0 
 
Pooled StDev = 17.54 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
SP    18  43.50  A 
NF    30  40.23  A 
SJ    44  39.27  A 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of MBTI 
 
Individual confidence level = 98.07% 
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MBTI = NF subtracted from: 
 
MBTI   Lower  Center  Upper      +---------+---------+---------+--------- 
SJ    -10.86   -0.96   8.94            (------------*-----------) 
SP     -9.19    3.27  15.73               (--------------*---------------) 
                                 +---------+---------+---------+--------- 
                             -16.0      -8.0       0.0       8.0 
 
 
MBTI = SJ subtracted from: 
 
MBTI  Lower  Center  Upper      +---------+---------+---------+--------- 
SP    -7.47    4.23  15.92                 (-------------*--------------) 
                                +---------+---------+---------+--------- 
                            -16.0      -8.0       0.0       8.0 
 
 
Results for: Global 
  
One-way ANOVA: Global versus MBTI  
 
Source  DF     SS   MS     F      P 
MBTI     2    109   54  0.18  0.832 
Error   89  26215  295 
Total   91  26324 
 
S = 17.16   R-Sq = 0.41%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev  --------+---------+---------+---------+- 
NF     30  45.40  15.48        (------------*-----------) 
SJ     44  42.93  16.53      (---------*---------) 
SP     18  44.06  21.03  (---------------*---------------) 
                         --------+---------+---------+---------+- 
                              40.0      45.0      50.0      55.0 
 
Pooled StDev = 17.16 
 
 
Grouping Information Using Tukey Method 
 
MBTI   N   Mean  Grouping 
NF    30  45.40  A 
SP    18  44.06  A 
SJ    44  42.93  A 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of MBTI 
 
Individual confidence level = 98.07% 
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MBTI = NF subtracted from: 
 
MBTI   Lower  Center  Upper  ---------+---------+---------+---------+ 
SJ    -12.15   -2.47   7.22    (------------*-------------) 
SP    -13.54   -1.34  10.85  (----------------*----------------) 
                             ---------+---------+---------+---------+ 
                                   -7.0       0.0       7.0      14.0 
 
 
MBTI = SJ subtracted from: 
 
MBTI   Lower  Center  Upper  ---------+---------+---------+---------+ 
SP    -10.32    1.12  12.57      (----------------*---------------) 
                             ---------+---------+---------+---------+ 
                                   -7.0       0.0       7.0      14.0 
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